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PabGouyas nporpamma no ¢usuke s 9 kiacca
OCHOBHOM 00111€00pa30BaATEJIbHOM HIKOJIbI

CBenenus 0 nporpamMmme

e Hacrosmas nporpaMmMa coctaBieHa Ha OCHOBE aBTOPCKOW yueOHON porpaMMel 10 (PU3KKE ISl OCHOBHOM IIKOJIBI, 7-9 Ki1acckl ABTOpPBI: A. B.
Hepbimkun, H. B. ®unonosuy, E. M. I'yrHuk., [Ipoda, 2017 r.

e Pabouas mporpaMma pa3zpaboTaHa B COOTBETCTBHUHU ¢ TpeOoBaHusMH PenepalbHOrO TOCyapCTBEHHOIO 00pa3oBaTenbHOro crangapra u IlpumepHoii
OCHOBHOI1 00pa3oBaTeIbHON IPOrpPaMMOiA.

e VYyeOHUKHM JAaHHOHM JIMHUU TPOLUIA SKCIEPTH3Y, BKIIOUYEHb B DenepanbHbIl MepeueHb U 00ECeunBalOT OCBOCHHE OOpa30BaTEIbHOW MPOTPaMMBbI
OCHOBHOT'0 00111eT0 00pa3oBaHMS.

LLIKonbHbIM Kypc PU3MKM — cuCTEMOODBPa3yoLWMI 414 eCTeCTBEHHO-HaY4YHbIX NPEAMETOB, NOCKOIbKY GU3NYECKME 3aKOHbI, NeXKalliMe B OCHOBE MUPO34aHMWSA, ABAAIOTCA
OCHOBOM COZep*KaHWA KYPCOB XMMMM, B1uonormm, reorpadpmm n acTpoHomMuKn. PU3MKa BOOPYIKAET LUKOIbHUKOB Hay4YHbIM METOAOM NO3HAHWA, NO3BONAOLWMM NOYyYaTh
06beKTUBHbIE 3HaHWNA 06 OKpyXKatoLem mupe. B 7 n 8 Knaccax NponcxoamT 3HAKOMCTBO C GU3NYECKUMU ABNEHUAMM, METOAOM Hay4YHOrO No3HaHUA, PoOpMUpPOBaHME
OCHOBHbIX GU3NUYECKUX NOHATUIN, NpUobpeTeHne yMeHWn U3mepaTb U3NYECKMe BeMUYMHbI, NPOBOANTbL N1abopaTOPHBbIN SKCNEPUMEHT Mo 3a4aHHOM cxeme. B 9 Knacce
HaYMHAETCA U3yYeHNe OCHOBHbIX GM3NYECKMX 3aKOHOB, NabopaTopHble PaboTbl CTAaHOBATCA 6onee CA0KHBIMU, LUKO/IbHUKM y4aTCA NaHUPOBaTb SKCNEPUMEHT
CaMOCTOATENbHO.

Llenn nsyuyeHna ¢GuUsMKN B OCHOBHOM WIKOJIE cnegyolme:
® YCBOEHME YYaLLMMMUCA CMbICA1a OCHOBHBIX MOHATUI Y 3aKOHOB GU3NKM, B3AUMOCBA3N MEXAY HUMMU;
* popMMpOBaHME CUCTEMbI HayUHbIX 3HAHMI O NpMpoae, ee GyHAAMEHTAIbHbIX 3aKOHAX A/1A NOCTPOEHUA NpeacTaBAeHUA 0 GPU3NYECKOWN KapTUHE MUPa;

® cuctemaTmnsauma 3HaHUM O MHOI'OO6pa3MVI 06BbEKTOB M IBNEHUN npumnpoabl, 0 3aKOHOMEPHOCTAX NPOLLECCOB N O 3aKOHAX ¢M3MKM ANnA OCO3HAaHNA BO3MOXXHOCTU PAa3yMHOTIo
MCcnonb30BaHUA ,D,OCTM)‘KEHI/IVI HAyKu B p,aaneﬁLueM pPa3snTUn LmBuan3aunm;

hd d)OpMI/IpOBaHVIe y6e>K,Cl,eHHOCTVI B MO3HAaBae€MOCTU OKpy*akouwlero mmpa n oCtoBepHOCTUN HAay4YHbIX METO40B €ro N3y4yeHuA,

® OpraHum3aunAa 3KO/I0r’M4eCKoro mbliWwieHnA U LEHHOCTHOIO OTHOLWEHUA K Npupoae;



® pa3BUTME NO3HABATEIbHbIX MHTEPECOB M TBOPYECKMX CMNOCOBHOCTEN yYaLLMXCA, @ TaKKe MHTepeca K pacLluMpeHnio 1 yraybneHunto pusmnyeckmnx 3HaHui n Bbibopa puUsnku
KaK NpoduabHOro npegmeTa.

DocTtnkeHune ueneit o6ecneunBaerca pelleHMemM cnegyoLwmx 3aaau:
® 3HAKOMCTBO Y4alLMXCA C METOA0M Hay4YHOro NO3HAaHUA U MEeTo4aMM UCCNe0BaHUA OOBEKTOB N ABAEHNI NPUPOAbI;
* puobpeTeHne y4yalmmmnca 3HaHUM 0 MeXaHMUYECKMX, TEMJTOBbIX, 3/1IEKTPOMArHUTHbBIX M KBAHTOBbIX AB/IEHMAX, GU3NYECKUX BE/IMUNHAX, XapPaKTEPU3YIOLMX 3TN SABAEHUS;

o GpopMMpPOBaHUE Y yHaLLMUXCA YMEHNIN HabnoaaTb NPUPOAHbIE ABAEHUA U BbINOAHATL ONbIThI, JabopaTopHble PpaboTbl M SKCNEpPUMEHTa/IbHbIe NCCNeA0BaHNA C
NCMOJIb30BaHMEM U3MEPUTESIbHBLIX MPMBOPOB, LUIMPOKO MPUMEHAEMbIX B MPaKTUUYECKOMN KU3HU;

® OoB/1ageHune y4alwlmMmnca Takumm O6LLI,€Hay‘-IHbIMM NOHATUAMMU, KaK NPUPOAHOE AB/NEHNE, IMNNPUYECKHN YCTaHOB/'IEHHbIﬁ d)aKT, r|p06neN\a, rmnoTesa, TeOpeTM‘-IeCKMﬁ
BblBO/4, pe3ynbTaT 3KCI'IepMMeHTa!'IbHOﬁ NPOBEPKU;

® NOHMMAHME YYaALLMMMUCA OT/IMYMNIN HAaYYHbIX AaHHbIX OT HEMNPOBEPEHHOW MHPOPMALMN, LLEHHOCTU HayKN AN1A YA0BAETBOPEHUSA BbITOBbIX, MPON3BOACTBEHHbIX U KY/IbTYPHbIX
notpebHocTel YenoBeKa. [JaHHbI Kypc ABAAETCA OAHUM U3 3BEHbeB B GOPMMPOBAHUN €CTECTBEHHO-HAYYHbIX 3HAHUIM yYaLLLMXCA HApAAY C XMMUeER, Buonornen,
reorpadpuen.

MPUHLMN NOCTPOEHUA Kypca — 0bbeanHeHMe n3yyaemblx GaKkTOB BOKPYF 06LWMX GU3MUECKUX naeit. ITO NO3BOMAO0 PAacCMATPUBATL OTAE/bHbIE ABMEHMA U 3aKOHbI KaK
yacTHble ciydam 6onee 0bLMX NONOKEHUIN HAYKK, YTO CNOCOBCTBYET MOHMMAHWIO MaTepuana, PasBUTUIO IOTMYECKOrO MbILW/IEHMS, @ HE MPOCTOMY 3ayunBaHUIO GAKTOB.
M3yyeHune cTpoeHun BelLecTBa B 7 KNacce co34aeT NPeACTaBaeHNA 0 NO3HABAEMOCTM ABAEHMI, X 06YCNIOBNEHHOCTU, O BO3MOXKHOCTU HEMPEPbLIBHOTO Yray6aeHus
NOMONHEHWNA 3HAHUIA:

MOJIEKY/Ia — aTOM; CTPOEHME aTOMa — 3/1eKTPOH. [lanee 3T 3HaHUA UCNO/b3YHOTCA NPU M3Y4EeHUU MacChl, NIOTHOCTM, AaBAEHUSA ra3a, 3akoHa ackans, 06bACHEeHUN
N3MeHeHua aTmochepHoro AasneHus. B 8 Knacce NPoOAONKAETCA UCNOAb30BaHME 3HAHUI O MONIEKYIaX MPU U3YUYEeHWUU TENNOBLIX ABNEHMI. CBEAEHNA NO 3NEKTPOHHOM
TEopUK BBOJATCA B pasgesnie «INeKTpuUeckue ABneHun». Janee n3ydyaloTcsa 3/1eKTPOMarHuTHble 1 cBeToBble aBneHuA. Kypc pusmnkmn 9 knacca paclumpseT U cuctemaTmsnpyer
3HaHKA Mo GpU3KnKe, NONYyYEHHbIE yyYalwmmncs B 7 1 8 Knaccax, NoAHMMas UX Ha YpOoBeHb 3aKOHOB. HOBbIM B coaep:KaHUM Kypca 9 Knacca ABAAETCA BKAOYEHME
acTpodusMyeckoro matepmnana B COOTBETCTBUM ¢ TpebosaHuamu OrocC.

I'InaHMpyeMble pe3ynbTaTbl OCBOEHUA KypcCa

JluyHOCMHbIMU pe3ynbmamamu 06yquu;1 d)USUKe 8 0CHOBHOII WKose A6AAI0MCcA:



1. PoccuiicKkas rpaskaaHcKan MAEHTUYHOCTb (MaTpMoTn3Mm, yBaxkeHne K OTe4ecTBy, K MPoL/IOMY M HacToALWEMY MHOrOHaUMOHaAbHOro Hapoaa Poccuu, 4yBcTBO
OTBETCTBEHHOCTM U flonra neped, PoguHoi, naeHTuduKauma cebs B KauyecTse rparkaaHnHa Poccum, cybbekTUBHaNA 3HaYMMOCTb UCMNO/Ib30BAHMA PYCCKOTO A3bIKA U A3bIKOB
HapoaoB Poccum, 0CO3HAHME U OLLYLEHME IMYHOCTHOM CONPUYACTHOCTM cyabbe poccuiickoro Hapoaa). Oco3HaHMe STHUYECKOM NPUHALNEKHOCTH, 3HAHNE UCTOPUMN, A3bIKA,
KY/IbTYpbl CBOEro HapoA4a, CBOEro Kpas, OCHOB Ky/IbTYPHOr0O Hacneamna Hapoaos Poccun 1 yenoseyecta (MAEHTUYHOCTb Ye/10BEKa C POCCUMCKOMN MHOTOHALMOHAAbHOM
KY/ZIbTYPOWA, CONPUYACTHOCTb UCTOPUM HAPOL0B U FOCYAAPCTB, HAXOAMBLUMXCA HA TEPPUTOPUM COBPEMEHHOM Poccum); MHTepUopU3auma ryMaHUCTUYECKUX,
AEMOKPATUYECKMX U TPAAMLMOHHBIX LIeHHOCTEN MHOTOHaUMOHaAbHOTo poccuiickoro obuiectsa. Oco3HaHHOE, yBaXKUTENbHOE U A06porKenaTeNbHOe OTHOWEHME K UCTOPUM,
KY/AbType, peniurumn, Tpaanumam, A3bikam, LLEHHOCTAM HapoaoB Poccum M HapodoB Mupa.

2. TOTOBHOCTb M CNOCOBHOCTL 0OYyYaOWMXCA K CAaMOPa3BUTUIO U camMo0bpa3oBaHUIO HAa OCHOBE MOTUBALMM K 0Oy4YEHMIO U MO3HAHMIO; TOTOBHOCTb M CMNOCOBHOCTb K
0CO3HaHHOMY BblIBOPY M NOCTPOEHUIO AasibHellel MHANBUAYaNbHOM TpaeKTopumn 06pas3oBaHMA Ha 6a3e OPUEHTUMPOBKK B Mupe npodeccuii 1
npodeccrnoHanbHbIX NPEANOYTEHNN, C YYETOM YCTOMUYMBBIX MO3HABATE/IbHbIX MHTEPECOB.

3. Pa3BnTOE MOpasibHOE CO3HaHME U KOMMNETEHTHOCTb B pelleHnn MopasbHbIX NPobiem Ha OCHOBE IMYHOCTHOTO Bbibopa, GopmMUpoBaHME HPABCTBEHHbIX YyBCTB U
HPaBCTBEHHOrO NoBeAeHNs, 0CO3HAHHOMO M OTBETCTBEHHOIO OTHOLLEHMA K COBCTBEHHbIM MOCTYMKam (cnocobHOCTb K HPAaBCTBEHHOMY CaMOCOBEPLUEHCTBOBAHMIO;
BEPOTEPMNUMOCTb, YBaXKUTEIbHOE OTHOLIEHME K PEIUIMO3HbIM YyBCTBaM, B3rnadam N0Aen UAN UX OTCYTCTBUIO; 3HaHUE OCHOBHbIX HOPM MOPann, HPaBCTBEHHbIX, AYXOBHbIX
NAeanos, XPaHUMbIX B KyJbTYPHbIX TPAAMLUMAX HAPOoA0B POCCUM, TOTOBHOCTb Ha UX OCHOBE K CO3HATE/IbHOMY CaMOOTrPaHUYEHMIO B MOCTYMKax, NoBeaeHnu,
pacTounTeIbHOM NOTPEbUTeNbCTBE; CHOPMMPOBAHHOCTL NPeACcTaBAeHU 06 OCHOBaX CBETCKOM 3TUKK, KY/IbTYPbl TPAAULNOHHbIX PENUTUIN, UX POSIN B PA3BUTUN KY/IbTYPbI U
nctopuun Poccumn n yenoseyecTsa, B CTaHOBAEHUN rpaXKaaHCKOro obLiectsa U POCCUIMCKOM rocyaapCcTBEHHOCTU; NOHMMaHWe 3HaYeHUA HPaBCTBEHHOCTU, BEPbI U PeIUrnn B
YKM3HU YeNoBeKa, ceMbM 1 0buiecTBa). CHOpMMPOBAHHOCTL OTBETCTBEHHOIO OTHOLLEHUA K YYEHUIO; YBAXKMUTENIbHOTO OTHOLIEHWA K TPYAY, Ha/M4Me onbiTa y4acTus B
COUMANbHO 3HaUYMMOM Tpyae. OCOo3HaHWE 3HAaUYEHUS CEMbU B KM3HM Ye/I0BEKA M 06LLECTBa, NPUHATUE LEHHOCTU CEMENHOWM XKU3HMU, YBaXKUTEIbHOE 1 3a60T/IMBOE
OTHOLLUEHME K Y/leHaM CBOEWN CEMbM.

4. CoopMMPOBaAHHOCTb LLeI0CTHOrO MMPOBO33PEHUSA, COOTBETCTBYHOLLETO COBPEMEHHOMY YPOBHIO Pa3BUTUA HAYKM M 06LLLECTBEHHOMN NPAKTUKK, YUUTbIBAIOLLENO
coumanbHoe, KyNbTypHOE, A3bIKOBOE, AYXOBHOE MHOro06pasne CoBpemMeHHOro MMpa.

5. Oco3HaHHOE, yBaXknTenbHoe 1 406posKenateibHoe OTHOLWEHUE K APYroMy YeN0BEKY, Er0 MHEHUWIO, MMPOBO33PEHUIO, KY/IbTYPE, A3bIKY, BEPE, rpaXK4aHCKOW No3nuuu.
OTOBHOCTb M CMOCOBHOCTb BECTU AMANOr C APYrMMM HOAbMU U AOCTUraTb B HEM B3aMMOMNOHUMaHMA (aeHTUdUKaumna ceba Kak NnosHonpasBHOro cybbekta obLieHus,
rOTOBHOCTb K KOHCTPYMpOBaHMio obpasa napTHepa no Ananory, roTOBHOCTb K KOHCTPYMpPOBaHUio o6pasa AoNyCTUMbIX cnocoboB Ananora, rOTOBHOCTb K KOHCTPYUPOBaHUIO
npoLecca Ananora Kak KOHBEHLMOHMPOBaHUA NHTEPECOoB, NpoLeayp, FOTOBHOCTb M CNOCOBHOCTL K BeAeHWNIO NeperoBopos).

6. OCBOEHHOCTb COLUMANbHbIX HOPM, Nnpasua noBeneHuA, ponel7| n d)OpM cou,maanoﬁ KU3HU B rpynnax n COO6LLI,€CTBaX. YyacTme B WKObHOM camoynpassieHnn n
06U.L€CTB€HHOI7‘I KU3HU B nNpeenax BO3pacTHbIX KOMI'IETEHLI,VIﬁ C y4€TOM PErnoHa/ibHbIX, 3THOKY/IbTYPHbIX, COLLMa/IbHbIX 1 SKOHOMUYECKUNX ocobeHHocTel (d)OpN\VIpOBaHVIe
FOTOBHOCTU K Y4aCTUIO B npouecce ynopagovyeHnAa counanbHbIX CBSi3e U OTHOLUEHWUI, B KOTOpbleé BKNKOYEHbI N KOTOpPbIE d)OpMVIpWOT CamMu yyauimeca,; BK1lo4YeHHOCTb B
HenocpeacTtBeHHOE rpaxXgaHCKoe y4actme, rotoBHOCTb y4aCTBOBATb B XXU3HEAEATE/IbHOCTU NOLPOCTKOBOIO OﬁLLI,ECTBEHHOI'O OGBEAMHGHMH, NPOAYKTUBHO
B3aI/IMO,CI,el‘/JICTBYI'OLLI,erO C cou,maanoﬁ cpep,oﬁ n counazibHbIMMN MHCTUTYTAMMWU; I/I,CI,eHTMd)VIKaLI,MFI cebn B KauecTse CY6BEKTa COLUMaANbHbIX npeo6pasoBaHm7|, ocBOEHMNE



KOMMeTeHTHOCTel B cdhepe opraHM3aTOPCKOM AeATENbHOCTU; MHTEPMOPM3ALMA LLeHHOCTEN CO3UAATEIbHOIO OTHOLLEHMA K OKPYXKatoLLe AeMCTBUTENbHOCTH, LieHHOCTEN
COLUMaNbHOro TBOPYECTBa, LLeHHOCTU NPOAYKTUBHOM OpraH13aLmMmM COBMECTHOM AeATeIbHOCTU, Camopeanm3almnmn B rpynne U opraHn3aumnm, LeHHOCTU «ApYroro» Kak
paBHOMpPaBHOro NapTHepa, popMUPOBaHUE KOMMNETEHLMIA aHaNN3a, NPOEKTUPOBAHMA, OpraHM3aUmUn AeaTeNbHOCTH, pedaeKkcMm U3MeHeHN, cnocoboB B3aMMOBbLITOAHOIO
CoTpyAHMYecTBa, cnocoboB peannsaumm cobcTBEHHOro ANAEPCKOro noTeHumana).

7. ChopmMMnpPOBaAHHOCTb LIEHHOCTW 310POBOr0 U He3onacHoro 06pasa KU3HU; HTepMopmnsaLLMa NPaBUA MHANBUAYANbHOTO U KONNEKTMBHOTO 6e30nacHoro noseaeHus B
ypesBblYaHbIX CUTYaLMAX, YIPOMKaOLMNX }KU3HWU U 340PO0BbIO 04N, NPaBUA NOBeAeHMA Ha TPAHCMOPTE M Ha Aoporax.

8. Pa3BUTOCTb 3CTETUYECKOrO CO3HaHMNA Yepes 0CBOEHME XyA0XKeCTBEHHOro Hacneama Hapoaos Poccumn n mmnpa, TBOPUYECKOW AeATeNbHOCTM 3CTETUYECKOro XapaKTepa
(cnocobHOCTb MOHMMATbL XYA0XeCTBEHHbIe NPou3BeAeHNA, OTPaXKalolMe pasHble STHOKYIbTYpHble TPaANUNN; CHOPMUPOBAHHOCTb OCHOB XY0MKECTBEHHOWN KyNbTypbl
obyyatowmxca Kak 4actu nx obLuein AyxoBHOM Ky/bTypbl, KaK 0c060ro cnocoba No3HaHUA KU3HU U cpeacTBa OpPraHu3aumm obLLEHNSA; 3CTETUYE CKOE, SMOLIMOHA/IbHO-
LEeHHOCTHOE BUAEHUE OKPYXKalOLLEro MMUPa; CNOCOBHOCTb K SMOLIMOHA/IbHO-LL@HHOCTHOMY OCBOEHMIO MUPa, CAMOBbIPAXKEHUIO U OPUEHTALMM B XY A0KECTBEHHOM M
HPaBCTBEHHOM MPOCTPAHCTBE KY/IbTypbl; YBaXKeHMe K UCTOPUM KyAbTypbl cBoero OTeyecTBa, BblPaskeHHOM B TOM YMcae B MOHMMaHUKN KPacoTbl YeoBeKa; NoTpebHOoCTb B
06LLEeHNN C XyA0XKECTBEHHbIMU NMPOU3BeAeHUAMMU, CGOPMUPOBAHHOCTb aKTUBHOTO OTHOLIEHWSA K TPAAMUMAM XYA0XKECTBEHHOM KY/IbTYPbl KAk CMbIC/I0BOM, 3CTETUYECKON U
JINYHOCTHO-3HAYMMOM LEHHOCTH).

9. ChopMMPOBAHHOCTb OCHOB 3KOIOMMYECKOW KY/IbTYPbl, COOTBETCTBYIOLLEN COBPEMEHHOMY YPOBHHO 3KO/IOMMYECKOTO MbILWAEHUA, HAIMYME OMNbITA SKOIOMMUYECKU
OPUEHTUPOBAHHOW pePpIEeKCUBHO-OLLEHOUYHOMN N MPaKTUYECKOM AEeATEIbHOCTU B XU3HEHHbIX CUTYaLMAX (TOTOBHOCTb K MCCNeA0BaHMI0 MPUPOAbI, K 3aHATUAM
CeNbCKOX03ANCTBEHHbIM TPYAOM, K XyA0XECTBEHHO-3CTETUYECKOMY OTPaXKeHUIo NPUPObI, K 3aHATUAM TYPU3MOM, B TOM YNC/E SKOTYPU3IMOM, K OCYLLLECTBAEHWNIO
NPUPOA0OXPaHHOW AeATenbHOCTH). MeTanpeaMeTHble pe3ynbTaTbl 06yuyeHMA GU3NKe B OCHOBHOM LLIKOJIE BK/IHOYAIOT MEXNpeaMEeTHbIE NOHATUA U YHUBEpPCA/bHbIE yYebHble
[encTeus (perynsaTuBHbIE, MO3HaBaTe/IbHble, KOMMYHUKATUBHbIE).

Memnpedmemele noHAMUA

Ycnosrem GopMUPOBaAHUA MEXNPEAMETHbIX MOHATUI, TAKMUX, KaK cUCTEMA, GaKT, 3aKOHOMEPHOCTb, GeHOMEH, aHaNN3, CUHTE3 ABNSETCA OBaAeHNe obydalowmmmcs
OCHOBaMM YMTaTE/IbCKOM KOMMNETEHUMM, NPUobpeTeHMe HaBbIKoB PaboTbl ¢ MHOPMALMEN, yYacTMe B MPOEKTHOM AeATe/IbHOCTU. B OCHOBHOW LWKONe NpoaosKaeTca paboTa
no GoOpPMMNPOBAHMNIO U PA3BUTUIO OCHOB YMTaTENbCKON KoMmneTeHumMM. ObyyatoLmecs OBAALEOT YUTEHNEM KaK CPeACTBOM OCYLLECTBAEHMA CBOMUX Aa/ibHEMLWINX NAAHOB:
NPOLO/IKEHUA 06pa3oBaHUA U CaMO0bPa30BaHNUA, OCO3HAHHOTO NIAHMPOBAHMSA CBOETO aKTyas/IbHOTO U NEPCMNEKTUBHOIO Kpyra YTeHMS, B TOM YMc/e LOCYyroBoro,
NOArOTOBKM K TPYA0BOW U COLMANbHOW AeATENbHOCTU. Y BbINMYCKHMKOB byaeT chopmmnpoBaHa NOTPEOHOCTb B CUCTEMATUYECKOM YTEHMM KaK CPEACTBE NO3HAHUA Mupa U
cebs B 3TOM MUPE, rapMOHM3aLMKN OTHOLLEHWIA YeNoBeKa U 06LWecTBa, co3gaHum obpasa «notpebHoro 6yayuiero». Mpu n3ydeHnm pusmkm obyyatowmecs
YCOBEPLUEHCTBYIOT MPUOBPETEHHbIE HaBbIKM PAaboTbl C MHPOpMaumel U NONOAHAT UX. OHM cMOTYT paboTaTb C TeKCTaMu, TPeobpa3oBbIBaTb U MHTEPNPETUPOBATL
coepKallytoca B HUX MHOOPMALMIO, B TOM YMCAe:

® CNCTEMATU3NPOBATb, COMNOCTAaB/NATb, aHAa/IN3NPOBATb, O606LLI,aTb N UHTEPNPETUPOBATb Mchopmau,mo, coaepallyrca B roToBbIX MHd)OpMaLl,VIOHHbIX O6'I:eKTaX;



® BblAeNnATb rNaBHYO U M36bITO'-IHyIO MHd)OpMaLI,MIO, BbIMO/IHATb CMbIC/N10BO€E CBePTbiBaHUE BblAe/NIEHHbIX d)aKTOB, MbICﬂeVI; npeacTtaBaATb VIH(I)OpMaLI,VIIO B CXaTOW C/IOBECHOM

dopme (B BUAE NNaHA MM TE3UCOB) U B HArNAAHO-CUMBOIMYECKOW dopme (B BUAe TabaumL, rpadrUeckmux CXem U guarpamm, KapT NOHATUI — KOHLENTYaNbHbIX AMarpamm,

OMNOPHbIX KOHCMEKTOB);

® 3aMOJIHATb U AONOJIHATb Ta6!'IMLI,bI, CXeMbl, Anarpammbl, TEKCTbI. B xope n3yyeHuA ¢M3MI-(M o6yqar0|.|.|,mec5| I'IpMOGpETYT onbIT FlpOEKTHOﬁ AEATENBHOCTU KaK ocoboli d)OprI

y4yebHoi paboTbl, cNOCObCTBYOLWLEN BOCAINTAHMIO CAMOCTOATEIbHOCTU, MHULIMATUBHOCTWN, OTBETCTBEHHOCTMU, MNOBbILEHUIO MOTUBALUKN U 3dDEKTUBHOCTM y4ebHO

AeATENbHOCTU; B XO04€ peaim3aunn NCXogHOro 3ambiCnia Ha NPakTU4eCKOM YpOBHE OB/1a4E0T YMEHUEM BbI6MpaTb aeKBaTHbIE CTOHLLI,eﬁ 3a4a4e cpeacrtea, NpUHNMATbL

peweHna, B TOm 4ncne n B CUTyaumnax HeonpegeneHHoCTu. OHn nony4yat BO3SMOXHOCTb Pa3BUTb CNOCOBHOCTL K pa3pa60TKe HECKOJIbKUX BAPUAHTOB pELLIEHMﬁ, K MOUCKY

HEeCTaHOaPTHbIX peLLIEHMl\/‘I, NMOUCKY U OCyLWeCTB/IEHUIO Hambonee npnemnemoro peleHua.

PezaynamueHele YY/]

1. YmeHue caMocToATEIbHO ONpeaenaThb Leam obyyeHums, cTaBuTb U GOpMyaNMpPOBaTb HOBbIE 3a4a4M B y4ebe M No3HABATE/IbHON AEATENbHOCTUN, Pa3BMBATbL MOTMBLI U

MHTEpEeChl CBOEN NO3HABATE/IbHOM AesaTeNbHOCTU. OByYatoWmMnca CMOXKET:

aHa/IM3MPOBaTb CyLLECTBYIOLWME M NIaHUPOBaTb byaylumne obpasoBaTenbHble pesyabTaThl;
MAeHTUGMUMPOBaATb COBCTBEHHbIE NPObAEMBI U ONpeaenaTb rMaBHy Npobaemy;

BblABUraTb BEpPCUM pelleHna npobaembl, GoOpMyanMpoBaTh MNoTesbl, NPeABOCXMULLATL KOHEYHbI pe3yabTar;
CTaBMUTb Lie/Ib AeATe/IbHOCTM Ha OCHOBE onpeaeeHHOM NPobaeMbl U CYLLECTBYIOLLMX BOSMOXKHOCTEN;
bopmMmynnpoBaTh yuebHble 3a4a4M KaK LWaru AOCTUNKEHMA NOCTAaBNEHHOMN Lenun AeATeNbHOCTHY;

® 060CHOBbIBATb uenesble OPUEHTUPLI N NPUOPUTETLI CCbI/IKAMW Ha LEHHOCTU, YKa3biBaA U obocHoBbIBas NNOr’M4eCKyro nocnenoBaTeZIbHOCTb WAros.

2. YMeHMe caMoCTOATeIbHO M1aHMPOBaTb NYTU AOCTUMKEHUA Lesier, B TOM YMCe a/ibTepHaTUBHbIEe, 0CO3HAaHHO BbibupaTb Hanbosee 3ddpeKTnBHbIE cnocobbl peLueHns

y4ebHbIX M NO3HABaTe/IbHbIX 33au4.

Obyyatowmiica cMoKeT:

onpeaensaTb HeobxogMmble AeCTBUE(S) B COOTBETCTBUM C y4ebHOM M No3HaBaTeIbHOM 3a4a4eit U COCTaBAATb aiFOPUTM UX BbIMOJIHEHUA;
060CHOBbIBATb U OCYLLECTBAATL BbI6Op Hanbonee 3pdeKTUBHbIX CNOCOB0B peLleHUs yuebHbIX U NO3HaBaTeIbHbIX 3a4aY;

onpeaensatb/HaxoAuTb, B TOM YNC/E U3 NPEA/IONKEHHbIX BAPUAHTOB, YCI0BUA A1 BbINOJHEHNA y4ebHOMN M No3HaBaTe/IbHOW 334a4u;

BbICTPaMBaTb XU3HEHHbIE N/aHbl Ha KPaTKOCPoUHoe byayliee (3aABNATH Lie/1eBble OPUEHTUPbI, CTaBUTb aAeKBaTHbIE MM 3a4a4u M npeanaratb AeicTeua,
yKa3blBas U 060CHOBbLIBAA NOMMYECKYH0 NOCAeA0BaTe/IbHOCTb LLAros);

BbI6MPaTh M3 NPEANIOMKEHHbIX BAPUAHTOB M CaMOCTOATE/IbHO MCKaTb CpeacTBa/pecypchl 41 PeLeHNA 3a4a4mn/A0CTUKEHNA Lenu;

COCTaB/IATb MN/aH pelleHns npobaembl (BbINOAHEHNA NPOEKTa, NPOBEAEHUA UCCAeA0BaHMA);

onpeaensaTb NOTeHUMaNbHble 3aTPYAHEHUA NPU peLleHUM y4ebHOM M No3HaBaTeNbHOM 3a434M U HaX0AWUTb CPeAcTBa A41A UX YCTPaHeHUS;

ONuUCbIBaTb CBOM ONbIT, 0POPMAAA ero AN nepesadun Apyrum Noaam B BUAE TEXHOIOTUMN PeLleHUs NPaKTUYeCKMX 3a4a4 onpeaeneHHoro Knacca;
NAaHUPOBaTb U KOPPEKTUPOBATb CBOIO NHAMBUAYANbHYIO 06Pa3oBaTeNbHYO TPAEKTOPUIO.

3. YMeHWe COOTHOCUTb CBOU AEUCTBUA C NAaHUPYEMbIMU Pe3yabTaTaMM, OCYLLECTBAATb KOHTPOJ/Ib CBOEN AeATENbHOCTM B MPOLIECCE AOCTUNKEHUA pe3yibTaTa,

onpeaensaTb cnocobbl AENCTBUI B paMKax NPeAI0KEHHbIX YCI0BUI U TpeboBaHMIA, KOPPEKTUPOBATbL CBOU AENCTBUS B COOTBETCTBUM C U3MEHAIOLLENCA CUTYaLLMEN.




ObyyatoLWnIiCa CMOXKET:

onpeaensaTb COBMECTHO C NeAarorom U CBEPCTHUKAMU KPUTEPUN NAaHUPYEMbIX Pe3ybTaToB U KPUTEPUUN OLLEHKM CBOeN y4ebHOM AeATeNbHOCTY;
CUCTEMAaTU3NPOBATbL (B TOM YMcae BbIBUPaTb MPUOPUTETHbIE) KPUTEPUN NNAHMPYEMbIX PE3Y/IbTaTOB U OLEHKWN CBOel AeATeNbHOCTY;

0TOMpPaTb MHCTPYMEHTbI 4151 OLLEHUBAHWS CBOEN AeATeNbHOCTU, OCYLLECTBAATb CAMOKOHTPO/1b CBOEM AeATEe/IbHOCTU B paMKax NpeanoXKeHHbIX YC/I0BUI U
TpeboBaHuWiA;

OL,eHMBATb CBOIO AeATE/IbHOCTb, apPryMeHTUPYA NPUYUHDBI AOCTUXKEHNA NN OTCYTCTBUA NNaHUPYEMOTO pe3y/ibTaTa,

HaxXo4WTb AOCTAaTOYHbIE CPeAcTBa A/1A BbINOJHEHMA y4ebHbIX AeUCTBMIA B USMEHAIOLLLEINCA CUTyaumMm U/Mam npm oTCyTCTBUM NAaHUPYEMOro pesynbTaTa;
paboTas No cBOeMy MNJaHy, BHOCUTb KOPPEKTMBbI B TEKYLLYIO AeATeIbHOCTb Ha OCHOBE aHan3a U3MEHEHUIM cUTyaumMn Ana NoaydeHua 3annaHUpPoBaHHbIX
XapaKTepUCTMK NpoayKTa/pesynbraTa;

YyCTaHaBAMBaTb CBA3b MEMKAY NONAYYEHHbIMWN XapaKTepPUCTUKaMM NPOAYKTa M XapaKTepPUCTUKaMK NpoLecca AeaTe/IbHOCTU U MO0 3aBepLUeHUN AeATeNbHOCTU
npeanaratb MU3MeHeHWe XapaKkTePUCTUK NpoLecca ANA NOAYYEHUA YAYYLIEHHbIX XapaKTePUCTUK NPOAYKTa;

CBEPATb CBOWU AEMCTBUSA C LENbIO U, NPU HEOBXOANMMOCTH, UCNPABAATb OWIMOKM CAMOCTOATENbHO.

4. YMeHUWe OUEHMBATb NPaBUALHOCTb BbINOJAHEHWUS y4ebHOW 33434M, COBCTBEHHbIE BO3SMOXHOCTUN €€ PELIEHUS.

ObyyatoLnIica CMOXKET:

onpeaensaTb KpUTEPUN NPaBUIbHOCTM (KOPPEKTHOCTN) BbINONHEHMA yYebHOM 3aaaum;

aHa/M3MpPOBaTb U 060CHOBbLIBATb MPUMEHEHNE COOTBETCTBYIOLWLEro MHCTPYMEHTAPUS ANS BbINOHEHMA yYyebHOM 3aaaum;

cB060AHO NOb30BaTHCA BbIPabOTAHHBIMU KPUTEPUAMM OLEHKM U CAMOOLEHKM, UCXOAA U3 eI N UMEIOLLMXCA CPeACTB, PasniMyas pesyabTaT U cnocobbl
AencTeumm;

OLEeHNBaTb NPOAYKT CBOEW AeATeNbHOCTM NO 3a4aHHbIM U/UAN CAMOCTOATEIbHO Onpeae/ieHHbIM KPUTEPUAM B COOTBETCTBUM C LLeNbIo AeATeIbHOCTY;
060CHOBbIBATb AOCTUMKMMOCTDb LiesIN BbiIbpaHHbIM CNOCO60M Ha OCHOBE OLEHKM CBOMX BHYTPEHHMX PECYPCOB U AOCTYMHbIX BHELIHUX PECYPCOB;
dUKCUpPOBaTb U aHaNM3MPOBaTh AMHAMMUKY COBCTBEHHbIX 06pa3oBaTeIbHbIX pPe3ynbTaToB.

5. BnageHwe 0CHOBaMM CaMOKOHTPO/IS, CAMOOLLEHKM, NPUHATUA PELUeHU M OCYLLLECTBAEHUS OCO3HAHHOTO BbiO6opa B y4e6HOM M NO3HaBaTe/IbHON AEATE/IbHOCTMU.

Obyyatowmiica CMoKeT:

HabA4aTb U aHaNM3NPOBaTb COBCTBEHHYIO y4ebHYIO M NO3HABATE/IbHYIO AeATENbHOCTb U AeATENbHOCTb APYrMX 06y4aloLmMXCca B npoLecce
B3aMMOMPOBEPKMY;

COOTHOCUTb peanbHble U NNaHMpPyeMble pe3yabTaTbl MHAMBUAYaNbHOM 06pa3oBaTeIbHOW AeATENbHOCTU M AenaTb BblBOAbI;

NPUHMMaTb peLleHne B yuebHOM CUTyaummM U HECTU 33 HEro OTBETCTBEHHOCTb;

CaMOCTOATE/IbHO OnpeaensTb NPUYNHBI CBOETO YCNexa Uan Heycrnexa U HaxoamTb CNocobbl BbIXOAa U3 CUTyaL MM Heycnexa;

PEeTPOCMNEKTMBHO ONpeaenaTb, Kakue AelCTBUA NO peLlleHnio yuebHol 3a4a4m UaM NapameTpbl 3TUX AeNCTBUIA NPUBEAN K NONYYEHUIO MMetoLeroca
npoAyKTa y4ebHoMN feaTenbHoCTYH;

LEeMOHCTPUPOBATh NPUEMbI PErYAALMM NCUXODU3NONOTNYECKMX/IMOLMOHABbHBIX COCTOAHMUI ANA AOCTUNKEHUA dddeKTa ycnoKoeHus (ycTpaHeH s
3MOLMOHANbHOW HaNpPAXKEeHHOCTU), 3dpdeKTa BoccTaHOBNAEHUA (ocnabneHmsa NpossaeHUi yTomneHus), adpdeKkTa akTuem3aumm (NoBblIEeHUS
NCcUXOPU3MOIOTMUYECKOM PEAKTUBHOCTH).

lNo3HaseamenoHbie YY/]



1. YmeHue onpeaenatb NOHATUA, CO34aBaTb 0606LWEeHUs, YCTaHAaBANBATb aHA0MMK, KNacCUPULIMPOBATL, CAMOCTOATEIbHO BbiOMPAaTb OCHOBAHMA U KpUTEPUN AR

KNaccuduKaLmm, yCTaHaBAMBATb MPUYNMHHO-CNEACTBEHHbIE CBA3U, CTPOUTL JIOTMYECKOE PACCYKAEHUE, YMO3aK/IOYeHUE (MHAYKTMBHOE, AeAYKTUBHOE, N0 aHa/1I0rMun)

1 AenaTtb BbiBOAbI.

Obyyatowmiica CMoXKeT:

noabupaTb C/10Ba, CONOAYMHEHHbIE KAKOYEBOMY CNOBY, ONpeaensioLme ero npusHakn 1 CBOICTBa;

BbICTPANBaTb JIOMMYECKYIO LLeMOYKY, COCTOALLYHO M3 K/IIOYEBOro C/10Ba M CONOAYMHEHHbIX EMY CNOB;

BbIAENATb 00NN NPU3HAK ABYX MW HECKOJIbKMX NPEAMETOB UK ABMEHUIA U 06 BACHATL X CXOACTBO;

06beanHATb NPeaAMETbI U ABIEHUSA B FPYNMbl N0 onpeaeneHHbIM NpU3HaKkam, CPaBHMBATb, KnaccupuumpoBaTb M 0606WaTh GaKTbl U ABNEHUS;

BblAENATb ABNEHWNE U3 0bLLero paga Apyrux SsBNeHUN;

onpeaensaTb 06CTOATENbCTBA, KOTOPbIE NPEALWEecTBOBaM BOSHUKHOBEHMIO CBA3M MEKAY ABNEHUAMMU, U3 3TUX 0BCTOATENLCTB BblAENATb ONpeaensatolmne,
CrnocobHble ObITb MPUYMHOM AAHHOTO ABMEHUSA, BbIABAATL MPUUMHbI U CNeACTBUA SABAEHUN;

CTPOUTb paccy*KaeHne oT 06LWUX 3aKOHOMEPHOCTEM K YaCTHbIM IBJIEHUAM U OT YaCTHbIX IBIEHUM K 0OLLUM 3aKOHOMEPHOCTAM;

CTPOUTb PACCYKAEHWE HA OCHOBE CPAaBHEHUA NPeaMETOB U ABNEHWUI, BblAENAA NPU 3TOM 0OLLME NPU3HAKY;

n3naratb NONYYEHHYIO MHGOPMALUIO, UHTEPNPETMPYA €€ B KOHTEKCTE pellaemoi 3a4auu;

CaMOCTOATENbHO YKa3blBaTb Ha MHPOPMaLMIO, HYXKAAIOLWYOCA B MPOBEPKeE, Npeanaratb U NPMMEHSTb cnocob NpoBEPKN AOCTOBEPHOCTU MHDOPMALLUK;
Bepbann3npoBaTbh IMOLMOHANbHOE BEYaT/IeHME, OKa3aHHOE Ha HEro UCTOYHUKOM;

06BbACHATL ABIEHUA, MPOLLECCHI, CBA3N M OTHOLLEHMA, BbIABASEMbIE B XOA€ NMO3HABaTE/IbHOWN U UCCNEA0BaTENbCKON AeATENbHOCTU (NPUBOAUTL 06BACHEHWE
C usmeHeHnem Gopmbl NpeacTaBAEHNS; 0ObACHATb, AeTanusmpya nam 06o6wan; o6bACHATb C 3alaHHOM TOUYKM 3pPEHUS);

BbIAB/ATb M HA3bIBATb NMPUYMHbI COBLITUA, ABNEHWNA, B TOM YMC/Ie BO3MOXHble / Hanbonee BepoAaTHbIE NPUUMHbI, BO3MOXHble NOCAeACTBUA 3a4aHHOM
NPUYMNHbBI, CAMOCTOATE/IbHO OCYLLLECTBAAA MPUYMHHO-CNEACTBEHHbIA aHaNu3;

AenaTb BblBOZ HA OCHOBE KPUTMYECKOTO aHaNM3a PasHbIX TOYEK 3peHUs, NOATBEPKAATb BbIBOA COOCTBEHHOM aprymeHTaumen nanm caMocTosaTeIbHO
NoAy4YeHHbIMW AAHHbBIMMU.

2. YmeHue co34aBaTb, NPUMEHATb M NPeobpa3oBbiBaTb 3HAKU U CUMBOJIbl, MOAE/IU U CXEMbI A1A PELIEHNA Y4ebHbIX M NO3HABATE/bHbIX 334a4.

Obyyatowmiica CMoKeT:

0603Ha4YaTb CUMBO/IOM M 3HAKOM NPeaMET /UK ABNEHMUE;

onpeaensaTb NOrMUYECKME CBA3KU MeXay NpeameTammn u/vnm apneHnamm, o603HayaTb AaHHbIE IOrMYECKME CBA3M C MOMOLLLbIO 3HAKOB B CXEME;

€034,aBaTb abCTPaKTHbIN UK peanbHbI 06pa3s NnpeameTa U/uMau aBneHns;

CTPOUTb MoAeNb/CcXemMy Ha OCHOBE YC/I0BUIA 3a4a4m u/unmn cnocoba ee pelleHns;

co34aBaTb BepbasibHble, BELLLECTBEHHbIE U MHPOPMALMOHHbIE MOLE/M C BblAE/IEHNEM CYLLECTBEHHbIX XapaKTEPUCTMK 06BbEKTa A1a onpeaeneHns cnocoba
peleHns 3a4a4um B COOTBETCTBUM C CUTYaLMEN;

npeobpasoBbiBaTb MOAENN C LEeNblo BbiABEHNA 06LLMX 3aKOHOB, ONpeaenaoLWmnx AaHHY0 NnpegMeTHyo 061acTb;

nepeBoANTb C/I0XKHYHO MO COCTaBy (MHOroacneKkTHyo) MHGopMaumio U3 rpadpuyeckoro uan GopmaansoBaHHOro (CMMBOJ/IBHOIO) NpeacTaBAeHUs B
TeKcToBoe, U HaobopoT;



®  CTPOUTb CXEMY, aNTOPUTM AEUCTBMSA, UCNPABAATL UM BOCCTAHABAMBATb HEU3BECTHbIN paHee aAropMTM Ha OCHOBE MMEIOLLLerocs 3HaHMA 06 06beKTe, K
KOTOPOMY NPUMEHAETCA aIT0PUTM;
®  CTPOUTb AOKa3aTe/IbCTBO: NPAMOE, KOCBEHHOE, OT NMPOTUBHOIO;
* aHanusMpoBsaTb/pedneKkcMpoBaTb ONbIT Pa3paboTku K peannsaumm y4ebHOro NpoekTa, ncciegoBaHmA (TEOPETUYECKOro, SMNUPUYECKOro) Ha OCHOBe
npeaoKeHHoM NPo6AeMHOM CUTYaLLMK, MOCTAaBNEHHOM Lean U/Man 3alaHHbIX KpUTEPUEB OLEHKM NpoayKTa/ pesyibTaTta.
3. CmbIC/IOBOE YTEHME.
Obyyatowniica CMoXKeT:

®  HaxoAuTb B TeKCTe Tpebyemyto MHPopMaLMIo (B COOTBETCTBUM C LLeNSAMWN CBOEM AeATeNbHOCTH);
®  OpPMEHTMPOBATHCA B COAEPKAHUM TEKCTA, MOHMMATb Le/IOCTHbIN CMbICN TEKCTA, CTPYKTYPUPOBATb TEKCT;
®  yCTaHaB/NMBaTb B3aMMOCBA3b ONUCAHHbIX B TEKCTE COBLITUIM, ABNEHWIA, NPOLLeCCOoB;
*  pe3loMUPOBaTh MMaBHYIO NAEH TEKCTa;
®  KPUTUYECKU OLEHUBaATb cofiepraHue n Gopmy TeKcTa.
4. dopmMpoBaHWE U Pa3BUTME IKOIOTMYECKOTO MbILLIEHWNSA, YMEHNE NPUMEHATH ero B N03HaBaTeIbHON, KOMMYHUKATUBHOM, COLMANbHOM NPaKTUKE U
npodeccnoHabHON OpUEHTALMN.
O6yuvaloWwminca CMosKeT:

* onpeaenaTb CBOe OTHOLEHWE K NPUPOAHON cpeae;
*  aHa/M3MPOBATb BAMSAHME IKOOTMYECKMX GaKTOPOB Ha cpesy 0OUTAHMA KUBbIX OPraHU3MOB;
*  MPOBOAMTb NPUUYNHHDBIN U BEPOATHOCTHbIN aHaNM3 IKONOTUUYECKUX CUTYaLMUIA;
* POrHO3MpPOBaTb M3MEHEHWA CUTYaLMM NPU CMEHE AeNcTBUA ogHoro GakTopa Ha AeiCTBMe ApYyroro ¢paKTopa;
®  pPACMpOCTPAHATbL 3KONOTMYECKME 3HAHWA M YHaCTBOBATL B MPAKTUYECKUX AeNax MO 3aLuuTe OKpPYrKatoLLel cpeabl;
*  BblpaxkaTb CBOE OTHOLWIEHWE K NPUPOAE YEPES PUCYHKN, COYMHEHUNA, MOLENN, MPOEKTHbIE PaboTbl.
5. Pa3BuTME MOTMBALMU K OBNALEHUIO KY/IbTYPOW aKTUBHOIO UCNO/1b30BAHWSA C/IOBAPEN U APYINX MOUCKOBbIX CUCTEM.
Obyyatowmiica CMoKeT:

® OonpeanenaTtb HeO6XOAVIMbIe K/1to4eBble MONCKOBbIE C10Ba U 3aNpPOChl;

® OCyLLecTBnIATb B3aMMOAeﬁCTBMe C 3/IEKTPOHHbLIMKN MOUCKOBbIMU CUCTEMAMU, CNOBaPAMMU,

b d)OpMMpOBaTb MHOX€EeCTBEHHYIO BbI60pKy M3 NONUCKOBbIX NCTOYHNKOB ONA 06'bEKTMBVI33U,VIM pPe3ynbTaToOB NOUCKAQ,
® COOTHOCUTb NONy4EHHbIE pe3yibTaTbl NOUCKaA CO CBOEM AeATENbHOCTbIO.

KommyHukamueHsie YY/]

1. _YMeHwue opraHM30BbIBaTb Y4EOHOE COTPYAHMYECTBO U COBMECTHYIO AEATE/IbHOCTb C YYUTEIEM U CBEPCTHUKAaMU; PaboTaTb MHAMBWUAYAILHO U B Fpynne:
HaxoAmTb obLiee pelleHne 1 paspeLllaTb KOHGAMKTbI Ha OCHOBE COr/iacoBaHMA NO3MLMIA U y4eTa MHTepecos; GOpMyanMpoBaTh, apryMmeHTUPOBaTb U OTCTauBaThb
CBOE MHEHwe.

Obyyatowminca CMOXKerT:

® OnpeaenATb BO3MOXHble poin B COBMECTHOM AEeATENIbHOCTH,
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UrpaTtb onpeaeneHHy Po/ib B COBMECTHOMN AeATeNbHOCTY;

NPUHMMaTb No3unumio cobecegHMKa, NOHUMasA NO3ULUIO APYroro, Pa3/INyaTh B €ro Peun: MHeHMe (TOUKY 3peHUs), 40Ka3aTeNbCTBO (aprymeHThbl), GpaKTbl;
rMnoTesbl, aKCMOMbI, TEOPUU;

onpenensTb CBOW AEACTBUA U AEUCTBUA NAPTHEPa, KOTOpble CNOCOOCTBOBAIN AN NPENSATCTBOBA/IM NMPOAYKTUBHON KOMMYHUKaLMW;

CTPOUTb NO3UTUBHbIE OTHOLLIEHMA B Npouecce y4ebHOoM U No3HaBaTENbHOW AEATENbHOCTY;

KOPPEKTHO N apryMeHTMPOBaHHO OTCTAaMBATb CBOIO TOUKY 3PEHUSA, B AMCKYCCUN YMETb BblABUIaTb KOHTPApPryMeHTbl, nepedpasnmpoBaTb CBOK MbIC/b
(BnapeHne mexaHM3MOM 3KBMBAJIEHTHbIX 3aMeH);

KPUTUYECKM OTHOCUTLCA K COBCTBEHHOMY MHEHUIO, C LOCTOMHCTBOM NPU3HABATb OLWMBOYHOCTb CBOErOo MHEHUSA (€CIM OHO TAKOBO) M KOPPEKTMPOBATh €ro;
npegnaratb aJbTEPHATUBHOE pelleHne B KOHOIMKTHOM CUTyauuu;

BblAENATb OOLLYIO TOUKY 3PEHMA B AUCKYCCUN;

[0roBapuBaThCa O NPaBMIax M BoNpocax s o0b6CyKAeHMA B COOTBETCTBMU C NMOCTABEHHON Nepes rpynnoi sagaven;

OpraHu3oBbIBaTb y4ebHoe B3aumoaelicTeme B rpynne (onpeaenatb obuine Lenu, pacnpeaenatb Pov, A0roBapmuBaTbhCA APYr C APYroM U T. 4.);
YCTPaHATb B pamKax Ananora paspbiBbl B KOMMYHWUKaLMK, 06YCNOBNEHHbIE HENOHUMaHWeM/HenpuaTMem co CTOPOHbI cobecegHMKa 3aaa4um, Gopmbl UK
cofeprKaHus gmanora.

YMeHuMe 0co3HaHHO UCN0/1b30BaTb PeYEBbIE CPeACTBA B COOTBETCTBMU C 3aJa4ei KOMMYHUKALUMM A5 BbiparKeEHUA CBOMX YYBCTB, MbIC/IEM M NOTpebHOCTeN ans

NAAHMPOBAHMA N PErYAAUNM CBOEN AEATENbHOCTU; BAaAEHME YCTHOM M MUMCbMEHHOM PEeYb), MOHOIOMMYECKOM KOHTEKCTHOM peybto.

Ob6yyvaroLWwuiica CMOXKeT:

onpeaensaTb 3aa4y KOMMYHUKALMK U B COOTBETCTBMM C HEl OTOBMpaTh peyeBble CpeacTBa; ® 0TOMPaTh M UCMOAb30BaTb peyeBble CpeacTBa B npoLecce
KOMMYHMKaLMK C APYTMMU I0AbMM (Ananor B nape, B Maaou rpynne u T. 4.);

npeacTaBAATb B YCTHON MAN NUCbMEHHOW dopme pa3BepHYTbIN N1aH COBCTBEHHOM AeATeIbHOCTH;

cobntoaatb HOPMbI NYHAMYHOM PeUn, pernameHT B MOHOIOTE U AUCKYCCUMU B COOTBETCTBUM C KOMMYHUKATUBHOW 3aga4el;

BbICKa3bIBaTb M 0OOCHOBbLIBATb MHEHWE (CY}KAEHWE) M 3aMpaLuMBaTb MHEHME NAapTHEPA B PaMKax AMaora;

NPUHMMaTb peLLeHne B XO4€ ANaN0ra U COracoBbiBaTb ero ¢ cobecegHUKOM;

CO34aBaTb NUCbMEHHbIE «KNULLMPOBAHHbIE» N OPUTMHAJbHBIE TEKCTbI C UCNOb30BaHMEM HEOHX0AMMBIX PEYEBbIX CPEACTS;

MCMo/1b30BaTb BepbasbHble cpeacTBa (CpeacTBa IOrMUYECKOM CBA3M) A8 BblAEIeHUA CMbIC/IOBbIX 6/T0KOB CBOETO BbICTYMN/IEHUS;

MCcnonb3oBaTb HeBepbHasibHble CPeACTBa UM HarNsAHble MaTepuasbl, NOATOTOBAEHHbIe/0TOBPaHHbIE N0 PYKOBOACTBOM yUnTENS;

[leNaTb OLLEHOYHbIN BbIBOZ O AOCTUNKEHUN LIeIM KOMMYHUKALMM HEMOCPEACTBEHHO MOC/Ie 3aBepLIeHN KOMMYHMKAaTUBHOIO KOHTaKTa M 060CHOBbLIBATL €ro.

PopmnpoBaHME U Pa3BUTUE KOMMNETEHTHOCTM B 061aCTU UCNOAb30BaHNUA MHOOPMALIMOHHO-KOMMYHUKALMOHHbIX TEXHOI0TMI (aanee — UKT).

ObyyatoWwminca CMOXKerT:

LueneHanpassieHHO NCKaTb U UCNOJ1b30BaTb VIHd)OpMaLI,MOHHbIe pecypchbl, H806XOLI,I/IMbIe Aana peweHunA y‘-IEGHbIX N NPaKTU4YeCKMX 3aga4 C NOMOLLbHO CpeacTs
KT,

BbI6MpaTb, CTPOUTb U NCNON1b30BATb a4EKBATHYO MHd)OpMaLI,MOHHyIO moaenb gnAa nepegadn CBoux Mmbicnemn cpencrtBamm eCteCTBeHHbIX U d)OpMaI'IbeIX
A3bIKOB B COOTBETCTBUU C YCZTOBUAMU KOMMYHUKaLUWNK;

BblAENATb MHCI)OpMaLI,MOHHbIﬁ adCNekKT 3a4a4un, onepmnpoBatTb AaHHbIMU, NCNOJ1Ib30BAaTb MOAEe/1b pelleHnA 3a4a4n,;



®  1ICM0JIb30BaTb KOMMbIOTEPHbIE TEXHONOTMM (BKIOUYan BbI6OP aAeKBaTHbIX 3a/4a4e MHCTPYMEHTaNbHbIX MPOrpamMMHO-annapaTHbIX CPeACcTB U CEPBUCOB) ANA
peleHns MHGOPMaLMOHHbIX U KOMMYHUKALUMOHHbIX y4ebHbIX 33434, B TOM YNUC/Ie: BblYMC/IEHUE, HanncaHWe NUcemM, COMMHEHUI, A0KNaA0B, pedepaTos,
co3daHue npeseHTauun n ap.;

®  LCNO/Ib30BaTb MHPOPMALMIO C YYETOM ITUYECKUX U NPABOBbIX HOPM;

* co34aBaTb MHOPMALIMOHHbIE PECYPCbI Pa3HOro TUMa U AR PasHbIX ayaAUTOpPUIA, cobaoaaTb MHPOPMALIMOHHYIO TMIMeHy 1 npasuaa HGOPMaLNOHHOM
6e3onacHocTu.

MpedmemHsbie pe3ynbmamol 06y4yeHuUs husuke 6 oCHOBHOII WKosne.

BbIMNYCKHMK Hay4yuTCa:

* cobntoaaTh NpaBuia 6e30nacHOCTM M OXpaHbl Tpyaa Npu paboTe ¢ yuebHbIM M nabopaTopHbIM 060pYyA0BaAHNEM;

® NMNOHMMATb CMbIC/ OCHOBHbIX GU3NYECKUX TEPMUHOB: hU3MUYECKOEe Teno, pusnyeckoe aBieHUe, PUsnYecKan BesIMYMHa, eANHULbI U3MEPEHUS;

® pacrnosHaBaTb Npobembl, KOTOpPblE MOXKHO PELLUMTb MPY NOMOLLM GU3NYECKMX METOA0B; aHa/IM3MPOBaATb OTAE/bHbIe 3TaMbl NPOBEAEHMA UCCNEA0BaAHUI U
WMHTEpNpPeTUpPOBaTb pesynbTaTbl HABNOAEHUI W ONbITOB;

® CTaBWTb OMbITbl N0 UCCNEA0BAHUIO GUINUECKUX ABNEHNI AN PUINYECKMUX CBOMCTB TeN 63 UCNONb30BaHUA NPAMbIX U3MEPEHUI; Npu 3TomMm popMynnpoBaTb
npobiemy/3agaqy y4ebHOro akcnepumeHTa; cobMpaTtb YCTaHOBKY M3 MPea/IoKeHHOro 060pya0BaHUA; NPOBOAMTL OMNbIT U GOPMY/IMPOBATL BbIBOAbI.
MpumeyvaHue. Npu NpoBeaeHUN UccnenoBaHMUA GUINYECKMX ABNEHUN U3MEPUTENbHbIE MPUBOPLI UCNONL3YIOTCA NINLLb KaK AaTYNKM U3MeEpPEHUA PUINYECKMX
BE/IMUMH. 3anMcK NoKasaHUM NPAMbIX U3MEPEHUI B 3TOM C/lydae He TpebyeTcs;

® MOHMMATb POJib SKCNEPUMEHTA B NOJIYYEHUM HaYYHOM MHDOPMaLmuy;

® NPOBOAMUTb NPAMbIE N3MepeHUs GU3NYECKUX BENNYMH: BPEMS, PacCTOAHME, Macca Tena, obbem, cuia, TemnepaTtypa, aTMmochepHoe AaBneHne, BNarKHOCTb
BO34yXa, HaNpAXeHWe, Cuna ToKa, paAnaLunoHHbIN GOH (C MCNoNb30BaHUEM A03UMETPA); NPU 3TOM BblBUPaTb ONTUMAJIbHbIM CNOCO6 M3MepeHUa
MCMNO/1Ib30BaTb NPOCTENLLINE METObI OLLEHKM NMOTPELLHOCTEN U3MEPEHMUIA;

* NPOBOAMUTb UCC/IeA0BaHNE 3aBUCUMOCTEN PUINYECKMX BEINYMH C UCNOb30BaHMEM MPAMbIX U3MEPEHUI: NPU 3TOM KOHCTPYMPOBAaTb YCTaHOBKY, GMKCUPOBATb
pe3ynbTaTbl NOAYYEHHOW 3aBUCUMOCTU GUINYECKUX BEZIMYMH B BUAE Tabauu, 1 rpadmKoB, AenaTb BbiBOAbI MO pe3ynbTaTam UcCNef0BaHuns;

® NPOBOAMUTb KOCBEHHbIE U3MEPEHUA PUINYECKUX BENUYMH: MPU BbINOJHEHUN U3MEPEHUI COBMPaATb SKCNEPUMEHTaNbHYIO YCTAHOBKY, cieays npeasiorKeHHOoM
WMHCTPYKLMMN, BbIYNCAATb 3HAYEHME BEINUYMHbI U aHAIM3UPOBATb NOYyYEHHbIE Pe3yabTaTbl C Y4ETOM 3a[aHHON TOYHOCTU UIMEPEHUI;

® aHaNM3MpPOBaTb CUTYaLMM NPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, y3HaBaTb B HUX NPOABAEHNE U3YYEHHbIX GU3UYECKUX ABNEHUIM NAN 3aKOHOMEPHOCTEN U
NPUMEHSTb UMEIOLLMECs 3HAHNA AN UX 0ObACHEHUS;

® NOHMMATb NPUHLUMNbI AENCTBUSA MaLLWH, NPUBOPOB U TEXHUYECKUX YCTPOMCTB, YCN0BUA MX 6E30NacHOro MCNo/1b30BaHNA B NOBCEAHEBHOM KNU3HU;

® CNONb30BaTb NPU BbIMNOJHEHUN YUEBHbIX 3a/a4 Hay4yHO- NONYNAPHYIO MTEPaTYPy O GU3UUECKUX ABNEHUAX, CNPaBOYHblE MaTepuanbl, pecypcbl MHTepHeTa.



®dusunKa 1 ee ponb B NO3HAHMUU OKpPYKaloLLEro mmpa
MpedmemHbIMu pe3ynbmamamu 0C80eHUs membl AAAIOMCA:
— MOHMMaHMe GU3NYECKUX TEPMUHOB: TE/I0, BELLECTBO, MaTEPUs;

— YyMeHWe NpoBoaUTb HabntoaeHNA GU3nYeCKUX ABNEHUI; U3MePATb PUNYECKME BENNYMHDBI: PACCTOAHME, MPOMEXKYTOK BPEMEHU, TEMMNEPATYPY; ONPEeAeNATb LeHy
AeNeHuns WKaabl npubopa ¢ y4eToM NOrpeliHOCTN U3MEpPEHUS;

— NMOHUMaHUE POJIN YYEHDbIX Hawemn CTpPaHbl B pa3BuUTnn COBpEMEHHOﬁ ¢M3MKM N BIMAHUN Ha TEXHUYECKUN U COLI,MaﬂbeIVI nporpecc.
MexaHuuyecKkue asneHus
ﬂpedmemelmu pe3sysnbmamamu 0C80E€HUA meMbl AB/MAIOMCA:

— MOHUMAHKUE N CNOCOBHOCTb O6BACHATL GU3NYECKUE ABIEHNA: MEXAHNYECKOE ABUNKEHUE, PaBHOMEPHOE U HEPABHOMEPHOE ABUKEHWE, MHEPLUSA, BCEMUPHOE TATOTEHME,
npespaLleHMe 0AHOro BUaa MexaHUYEeCKOM SHepPrum B Apyrom

— NOHMMaHMEe N cNocOBHOCTb ONUCHIBATb M 0BBACHATL hM3NYECKUE ABNEHUA: NOCTynaTe/IbHoe ABUMKEHMEe, CMeHa AHA U HouM Ha 3emne, cBoboaHOe najaeHue Ten,
HEBECOMOCTb, ABUMEHME MO OKPYKHOCTM C MOCTOAHHOM NO MOAY/0 CKOPOCTbIO, KO/IebaHNA MaTEMaTUYECKOrO U MPYKUHHOIO MaaTHMKOB, PE30HaHC (B TOM Yucne
3BYKOBOW), MexaHUYecKue BO/HbI, A/IMHA BO/IHbI, OTPaXeHWe 3BYKa, 3X0;

— 3HaHMe M cNocobHOCTb AaBaTb onpeaeneHusa/onncaHna GU3nYeckUx NOHATUIA: OTHOCUTENbHOCTb ABUMKEHUA, NepBas KOCMUYECKanA CKOPOCTb, PEAKTUBHOE ABUNKEHUE;
du3nyeckMx mogeneii: maTepuanbHas TOUKa, CMCTEMA OTcYeTa; GU3UYECKMX BEIMUUMH: NepeMELLEHNE, CKOPOCTb PAaBHOMEPHOTO NPAMOINHENHOTO ABUKEHNUSA, MTHOBEHHanA
CKOPOCTb M YCKOpPEeHMWe Npu paBHOYCKOPEHHOM NPSMOANHENHOM ABUMKEHWMU, CKOPOCTb U LLEHTPOCTPEMUTE/IbHOE YCKOPEHUE NPU PAaBHOMEPHOM ABUXKEHUW TENa Mo
OKPYKHOCTU, UMNYbC;

— YMEHME U3MEePATb: CKOPOCTb, MTHOBEHHYIO CKOPOCTb M YCKOPEHME MNPU PaBHOYCKOPEHHOM MPSAMOJIMHENHOM ABUMKEHMM, LLEHTPOCTPEMUTE/IbHOE YCKOpEeHMe npu
pPaBHOMEPHOM ABUKEHWUW MO OKPYKHOCTU, CUANY, BEC, CUNY TPEHWUA CKONBIKEHWUA, CUNY TPEHMA KaueHUA, PaBHOAENCTBYIOLLYIO CUA, AENCTBYIOWMX HA TENO, MEXAHNYECKYIO
paboTy, NOTEHUMANbHYIO U KUHETUYECKYHO SHEPTUIO

— B/1af€HNE SIKCNEPUMEHTA/IbHBIMU METO4AaMN UCCNENO0BAHNA 3aBUCUMOCTU! ﬂpOﬁ,ﬂ,EHHOI’O nyTh OT BpEMEHWN, YANTMHEHUA NPYXKUHbI OT I'Ile'IO)KEHHOVI ChAbl, CUNbI TAXKECTU
TeNa OT ero Maccbl, CU/ibl TPEHUA CKOJIbXXEHUA OT NIoWaan CONPUKOCHOBEHUA TET U CUJbI, ﬂpM)KMMaPOU.LEVI TE€NO K MNOBEPXHOCTHU (Hopmaanoro AaBI'IEHVI‘r'I), 3aBUCUMOCTHN
nepnoaa n 4actoTbl KonebaHui ManaTHMKA OT O/MMHbI €ro HUTH,

— MNOHMMaHUE CMbIC/1a OCHOBHDbIX ¢WI3VI‘-IeCKMX 3aKOHOB: 3aKOHbl HblOTOHA, 3aKOH BCEMMPHOIO TATOTEHMUA, 3aKOH YKa, 3aKOH COXPaHEHUA MMMNYNbCA, 3aKOH COXpPaHeHuA
SHEPINN N YMeHUNE NPUMEHATb UX Ha MPaKTUKE;



— BnageHune cnocobamm BbINOSIHEHUA PACHETOB NPU HAXOXAEHUU: CKOPOCTU (CpeaHeit CKOPOCTH), MYTU, BPEMEHU, CUAbI TAKECTU, Beca Tena, NJI0THOCTU Tena, o6bema,
Maccbl, CUNbl YNPYTroCcTU, paBHOAEUCTBYIOLLEN CUA, AEUCTBYIOLMX HA TeN0, MeXaHUYeCcKoli paboTbl, KUHETUYECKOM N NOTeHUMANbHOW SHEepPrMmM B COOTBETCTBUM C
MocTaB/IeHHOM 3a4a4ell Ha OCHOBaHUM UCNOJ/Ib30BaHUA 3aKOHOB GU3MKU;

— yMeHMe nepeBoanTb GU3NYECKUE BEIMUYNHDBI N3 HECUCTEMHbIX B CU 1 HaoboporT;

— YMeHUeE NpnBoanTb NpumMepbl TEXHNYECKNUX YCTpOﬁCTB N XXNBbIX OPraHM3MoOB, B OCHOBE NepemeLlleHnA KOTOPbIX 1eXUT NPUHUUN PEAKTUBHOIO ABUXKEHUA; 3HAHNE U
ymeHune 06BbACHATL YCTpOD’ICTBO n AEﬁCTBME KOCMUYECKUX paKET-HOCMTEHEﬁ;

— YMeHUE UCnonb30BaTb NONYy4EHHbIE 3HAHUNA B I'IOBCE,D,HEBHOﬁ HKU3HU (6bIT, 3KO/10TnA, OXpaHa or<py>+(a+0u.|,el71 Cpe,ﬂ,bl).
3I'|eKTpOMa|'HMTHb|e ABNEeHUA
ﬂpedmemelmu pe3sysnbmamamu 0C80E€HUA meMbl AB/MAIOMCA:

— MOHUMAHUE N CNOCOBHOCTb OOBACHATL GU3NYECKUE ABIEHUSA: S/IEKTPU3ALUSA TEJ, , INIEKTPUYECKUE ABJIEHUS C MO3ULUKN CTPOEHUS aTOMa, AeNCTBMA SN1EKTPUYECKOTO TOKA,
HaMarHWYeHHOCTb KeJie3a U CTa/Iv, B3auMoAeNCTBME MarHUTOB, B3aUMOAENCTBUE NPOBOAHMKA C TOKOM M MarHUTHOW CTPENKU, AeACTBME MAarHUTHOTO No/1A Ha NPOBOAHMK C
TOKOM,

— NOHMMaHWE M CNocobHOCTb ONMCbIBATb M 06BACHATD ¢M3MHGCKME HBJ'IEHVIH/I'IpOLI,ECCbIZ INEKTPOMArHnTHaA MHAYKUNA, CaMONHAOYKUUA, npenomneHune CBeTa, Aucnepcuna
CBETa, nornoweHne n ncnyCkaHme cBeta atTomamu, BO3HUMKHOBEHUNE NINHenYaTbIX CNEeKTpOoB UCNYCKaHMA N NOTNOLWeEHNA;

— 3HaHMe 1 cnocobHOCTb AaBaTb onpeaeneHna/onucaHnsa GUMYEcKUX NOHATUIA: MarHUTHOE NoJsie, IMHUM MarHUTHOM UHAYKUMW, OAHOPOAHOE U HEeOAHOPOAHOE
MarHUTHOE NoJie, MarHUTHbIM NOTOK, MepPeMEHHbIM 31EKTPUUYECKUIN TOK, S1EKTPOMArHUTHOE MNOJE, 3/1EKTPOMATrHUTHbIE BOJIHbI, 3/1EKTPOMArHUTHbIEe KonebaHuA, pagnocsnsb,
BUAMMbIN CBET; PUINYECKMX BENNYNH: MAarHUTHAA UHAYKUNA, UHAYKTUBHOCTb, Nepno, 4actoTa M aMnanTya 3NeKTPOMArHUTHbIX KonebaHuiA, NoKasaTenu npeiomieHums
CBeTa;

— 3HaHue d)OpMyfIMpOBOK, NOHMMAHME CMbICIA N YMeHMe NPUMEHATb NpaBuao JleHua, KBaHTOBbIX NOCTyNaToB bopa;
— B/1ageHne aKCNePMMEHTA/IbHbIMN MEeTO4aMU UCCneaoBaHNA 3aBUCUMMOCTU: 3aBUCUMOCTU MarHUTHOIo ,CI,GVICTBMFI KaTyLWKW OT CU/Ibl TOKa B Uenun

— 3HaHMWe Ha3HayeHwWs, YCTPOCTBA M NMPUHUMNA AeNCTBUS TEXHUYECKUX YCTPOMCTB: 3/1EKTPOMEXAHUYECKUIA MHAYKLMOHHBIM reHepaTop NepeMeHHOro ToKa,
TpaHcdopmaTop, KosiebaTeNbHbIM KOHTYP, AeTEKTOP, CNEKTPOCKON, crnekTporpad;

— B/s1ageHue cnocobamm BbINOAHEHUA pacyeToB AnA HaxoXaeHUA: pa60TbI 3NN1EKTPUYECKOIo NoaA KOHOEHCATOPa, SHEPTMKN KOHAEHCATOpPa,

— NMOHUMaHHUeE CyT MeToda CNEKTPA/IbHOIo aHasiM3a U ero BO3N\O)+(HOCTEIZ}



— YMEHWe UCNONb30BaTb NONYYEHHbIE 3HAHWUA B NOBCEAHEBHOM XMU3HU (3K0I0MMSA, BbIT, OXpaHa OKPYsKatoLwen cpeabl, TEXHMKa 6e30nacHoCTH).
KBaHTOBbIE ABNEHUA

MpedmemHbIMU pe3ynbmamamu 0C80eHUs membl AAAIOMCA:

— MOHMMaHME M CNoCOBHOCTb OMUCbIBAaTb M 06BACHATL GU3MYECKME ABNEHMA: PAAMOAKTUBHOCTb, MOHU3UPYIOLLME U3/TYYEHUS;

— 3HaHKWe 1 cnocobHOCTb AaBaTb onpeaeneHna/onucaHma GU3nNYecKnX NOHATUN: PaANOaKTUBHOCTb, anbda-, 6eTa- U ramma 4acTuLbl; PU3UYECKUX MOLENEN: MOAENN
CTPOEeHMA aTOMOB, NpeasioxKeHHble [1. TomcoHoM U 3. Pesepdopaom; NPOTOHHO-HENTPOHHAA MOAEb aTOMHOTO A4pa, MOAE/Nb NPoLecca AeNeHnA A4pa aTOMA YPaHa;
dUNYECKUX BESIMUYMH: MOTIOLLEHHAA A03a U31y4YeHUs, KoaddMUMEHT KauecTBa, SKBMBAIEHTHaA A403a, Nepuog noaypacnaaa;

— YMeHMe NpUBOANUTb MPUMEPbI N 06BACHATbL YCTPOMCTBO M NPUHLMN AENCTBUA TEXHUYECKMUX YCTPOMCTB M YCTAHOBOK: cUeTYmK leirepa, Kamepa BMabcoHa, Ny3bipbKoBas
Kamepa, A4epHbI PeakTop Ha Mea/IeHHbIX HEMTPOHaX;

— YMEHUE NU3aMepATb MOLHOCTb 403bl PaANO0aKTUBHOIO N3y4eHuUA 6bITOBbIM AO03NMETPOM;

— 3HaHMe GOPMYIUPOBOK, NOHNUMAHMUE CMbICNA U YMEHUNE MPUMEHATL: 3aKOH COXPaHEHNA MaCCOBOro YMNCa, 3aKOH COXPaHeHUn 3apAaa, 3aKOH PaAnoaKTMBHOIO pacnaaa,
NpPaBU/IO CMELLEHUS;

— B/1ageHune sKkCnepnmMeHTaibHbIMMN MmeToAaMn UcciegoBaHnA B npouecce ny4yeHna 3aBUCUMOCTU MOLLHOCTU U3NYyYeHUA NPOAYKTOB pacnaja pagoHa OT BpeMeHMU;
— NOHUMaHUE CYyTU SKCNepUMeEHTa/IbHbIX METOA40B UCCNeaoBaHNA YaCTuUl,;

— YMeHMe UCMo/b30BaTb NOJIyYEHHbIE 3HAHMA B NOBCEAHEBHOW U3HK (ObIT, 3KONOMMA, OXPaHa OKPY»Katowen cpeabl, TEXHMKa 6e3onacHocTv 1 ap.).

CtpoeHue n 3soaouua BceneHHoit

npedmemelmu pe3sysbmamamu 0C80E€HUA meMbl AB/MAIOMCA:

— npeacrtaB/sieHne 0 CoCTtaBe, CTPOEHNN, NPOUCXOXKAEHUN N BO3PaACTE ConHeyHoM CUCTEMDbI,

— YMEHUE NPUMEHATb d)M3M‘-IECKMe 3aKOHbI onA 06BbACHEHMS ABUXEHUA NNaAHET ConHeyHom CUCTEMDI; — 3HaHUE U CNOCcobHOCTb AaBaTb OI'IpEﬂ,el'IEHI/I‘r'I/OﬂVlcaHI/I‘r'I
d)I/I3VI‘-IECKVIX NOHATUM: reoueHTprnyecKkana n reamoueHTpnyeckaa Cuctembol Mmnpa;

— obbAcHeHMe cyTn addeKTa X. Jonnepa; 3HaHMe GOPMYIMPOBKN M 0O6BACHEHUE CYTU 3aKOoHa . Xabbna;



— 3HaHue, YTO CylWeCTBEHHbIMU NapaMeTpaMm, OTINYAOWMMM 3BE3Abl OT N1IaHET, AB/IAKOTCA UX MACCbl U UICTOYHUKWN SHEPTUN (Tep:v\on,u,eprle peakunn B Heapax 3se3q U

paAnoaKTUBHbIE B HeApaXx MJIaHET), YTo 3aKOH 3. Xabbna ABM/CA SKCNEepPUMEHTaIbHbIM NOATBEPKAEHUEM MOAE/IM HECTALUMOHAPHOM BceneHHoM, oTKpbITOM A.
A. DpuagmaHom;

— CpaBHUBATb ¢M3VI‘-IECKVIE n Op6VITaﬂbeIe napamMeTpbl N1aHET 3eMHOM rpynnbl C COOTBETCTBYHOWMMU NapamMeTpamMmm NNaHET-TMTAHTOB U HaXO04UTb B HUX o6u.|,ee n
pa3nanyHoe.

BbII'IYCKHVIK noNy4ynUT BO3MOXKHOCTb HaYy4YUTbCA:

® OCO3HaBaTb LLEHHOCTb HAaYy4YHbIX MCCﬂe,ﬂ,OBaHMﬁ, PO/Ib ¢M3MKM B pacwmnpeHunmn I'Ipe,D,CTaBIIEHMﬁ 06 OKpyXakuwem Mmunpe 1 ee Bkaaj B ynydylleHne Kavyectsa XU3HU;

® 1ICNO/1b30BaTh NPUEMbI MOCTPOEHUA GU3UYECKMX MOAENEN, MOMCKA N GOPMYINPOBKU AOKA3aTENbCTB BblABUHYTbIX MMMNOTE3 M TEOPETUYECKMX BbIBOAOB Ha OCHOBE
3MMNPUNYECKU YCTAHOBIEHHbIX PaKTOB;

® CPaBHMBaTb TOYHOCTb M3MeEpPEHUA GUBNYECKUX BENYMH NO BEINYMHE UX OTHOCMTEIbHOM NOFPELUHOCTM NPU NPOBEAEHMM NPAMbIX U3MEPEHMN;

® CaMOCTOATE/IbHO NPOBOAUTbL KOCBEHHbIE M3MEPEHUNA N UCCNea0BaHUA GUINYECKUX BEINYMH C UCNO/Ib30BaHNEM Pa3/INYHbIX CNOCOBOB N3MepeHUsa GUINYECKUX BENNYMH,
BbIOMpPATb CPeAcTBa U3SMEPEHUSA C Y4ETOM HEODXOANMMOM TOYHOCTM U3MEpPEHMn, 060CHOBbLIBaTb BbIOOP criocoba M3mepeHus, aaeKBaTHOro NOCTaB/IEHHOM 3a4a4e,
NpPoBOAMTb OLLEHKY AOCTOBEPHOCTU NOYYEHHbIX Pe3yNbTaTos;

® BOCMPUHUMATb MHDOPMALMIO PUINYECKOTO COAEPIKaHMA B HAYYHO-MONYAAPHOM NTEpAType N CpencTBax MacCoBOM MHPOPMALMU, KPUTUYECKM OLLEHMBATL NOJYYEHHYIO
MHGOPMaUMIO, aHANN3UPYA ee CoAePKAHNE U AaHHble 06 UCTOYHUKE MHbOPMALLMUY;

® CO34aBaTb COBCTBEHHbIE MUCbMEHHbIE U YCTHbIE COO6U.I,EHMF| (0} ¢M3MHECKMX AB/IEHNAX Ha OCHOBE HECKOJ/IbKMUX NCTOYHUKOB MH(I)OpMaLI,MM, conpoBOX4aTb BbICTyn/1eHUE
I'Ipe3EHTaLI,VIel7I, Y4nTbIBaA

Hean uzyyenus

N3ydenne Hpu3mKu B OCHOBHOM IITKOJIC HATIPABICHO HA JOCTHKEHHE CISAYIONINX EIeH:
® yceoenue 3nanuil 0 QyHIAMEHTAIBHBIX (U3NYECKUX 3aKOHAX W MPUHIUIAX, JIEKAIIUX B OCHOBE COBPEMEHHOH (u3MdecKol KapTHHBI MHpa; Hauboiee
BKHBIX OTKPBITHSAX B 0071aCTH (PU3HKH, OKA3ABIINX OMPEIEIAIONIee BIUSHUE Ha PA3BUTHE TEXHUKH M TEXHOJIOTHH; METO/1aX HAYYHOTO MO3HAHUS TTPUPOJIBI,
® o061a0eHue ymeHuAMuU TIPOBOIAUTH HAOIIONEHUS, TIIAHUPOBATH MU BBIMOJIHATH JKCIIEPUMEHTHI, BBIIBUTaTh THUIOTE3Bl U CTPOUTH MOJENH, MPUMEHSTH

MOJTy4YeHHbIEe 3HaHMS 1O (pU3MKe A 00BACHEHUS pa3HOOOpa3HbIX (PU3NUYECKUX SBJICHUN U CBOMCTB BEIIECTB; MPAKTUYECKOTO MCIOIb30BaHUS (PU3MUECKHX
3HAHUM; OLIEHUBATh JOCTOBEPHOCTh €CTECTBEHHOHAYYHON MH(OpMaInu;



® pazéumue TO3HABATEIbHBIX MHTEPECOB, MHTEIJICKTYAJIIbHBIX M TBOPUYECKHX CHOCOOHOCTEH B mpoliecce MPHOOpPETeHUs 3HAHUM M yMEHUH 1o (U3MKe ¢
MCTOJIb30BAHUEM PA3IMYHBIX HCTOYHUKOB HH(POPMAIIUN U COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

® eocnumanHue Y66)K,HCHHOCTI/I B BO3MOXXHOCTH IIO3HAHHUSA 3aKOHOB IIPHUPOJbI; HCIIOJIb30BAHUA ,I[OCTI/I)KGHI/Iﬁ (1)I/ISI/IKI/I Ha OJiaro Pa3sBUTHA YeJI0BEUYECKON
OUBUIIN3allUH; HeO6XO,Z[I/IMOCTI/I COTPYAHUUYECTBA B IMPOLECCE COBMECCTHOI'O BBIIIOJHCHHA 3aa4, YBAXKXKHUTCIBHOI'O OTHOIICHHWA K MHCHHIO OIIIIOHCHTA IIPU
O6C}’)KI[€HI/II/I Hp06HeM CCTCCTBCHHOHAYYHOT'O COACPIKAHUA; TOTOBHOCTU K MOpElJIbHO-I—)TH‘-IGCKOfI OLICHKC HCIIOJIB30BAHWA HAYYHBIX ,Z[OCTI/DKCHI/II;'I, YyBCTBa
OTBCTCTBCHHOCTH 3a 3allIUTYy OprncanmefI CpEanI;

®  UCnOIb306aAHUE NPUOOPEMEHHBIX 3HAHUIL U YMEHUI ISl PEUICHUS TPAKTUYECKUX 3aJad MOBCEJHEBHOM XM3HU, oOecrieueHns 0€30IMacHOCTH COOCTBEHHOM
KHU3HH, PALMOHATBHOTO MPHPOJIONIOIB30BAHMS U OXPAHBI OKPYKAIOMIEH Cpebl.

3anaqn H3YyYCHUA

PaGouas nporpamMmma npeaycmMaTrpuBacTt (1)OpMI/Ip0BaHI/IC Yy IIKOJIbHUKOB 061_1_[6 y‘IC6HLIX YMeHI/Iﬁ N HaBbIKOB, YHHUBCPCAJIbHBIX cIoco0oB JACATCIIBHOCTH U
KJIFOUCBBIX KOMIICTCHITUM.

HpI/IOpI/ITCTaMI/I AJIs1 KOJIBHOI'O KypcCa (1)I/ISI/IKI/I Ha 5Tari€ OCHOBHOI'O 06]]_[61"0 06pa3013aHI/1;1 SABJIIFOTCA Q)OpMHpOBaHI/Ie:
METAaNpEeaAMETHDBIX KOMIeTEeHInii , B TOM YHCJIC

Ilo3HaBaTeabHAas JeITENbLHOCTD:

L4 HUCIIOJIb3OBAHUC [JIA TIO3HAHUA OKPYKAIOLICTO MHpa Ppa3jndHbIX CCTCCTBCHHOHAYYHBIX MCETOHOB!: Ha6J'IIOI[eHI/Ie, HU3MCPCHUC, OKCIICPUMCHT,
MOICIINPOBAHUEC,

e (dopMHupOBaHKME YMEHUN pa3nudaTh (GaKThl, TUIIOTE3bl, IPUYUHBI, CIICICTBUS, TOKAa3aTEIbCTBA, 3aKOHBI, TEOPHUU;
®  OBJIAJICHUE AJIEKBATHBIMH CIIOCOOAMU PEIICHUSI TEOPETHUECKUX M SKCTIEPUMEHTAIBHBIX 33]1a4;
®  TPHOOPETEHHE OMBITA BBIABMKEHUS THUIOTE3 JIs1 OOBSICHEHHS M3BECTHBIX (DaKTOB U SKCIIEPUMEHTAIBHON MPOBEPKHU BBIJIBUTAEMBIX THIIOTE3.

I/IH(l)OpMaIII/[OHHO-KOMMyHI/IKaTHBHaH JACATECJIBbHOCTD:

L4 BJIaJACHUC MOHOJIOTHYECKON 1 HHaHOFquCKOﬁ PpCYbLO. CnocoOHOCTh TOHUMATh TOYKY 3pCHHUA CO6CC€I[HI/IK8. " TIPU3HABATb MPaBO HA NHOC MHCHHC,
L4 HCIIOJIB30BAHHUC JIA PCIICHUS ITO3HABATCIIbHBIX U KOMMYHHKATHUBHBIX 3aa4 pa3JIMYHbIX HCTOYHUKOB I/IH(i)OpMaHI/II/I.

PeduiekcuBHas 1eITEJIbHOCTD:

L4 BJIAICHUC HABbIKAMU KOHTPOJIS U OLICHKU cBoeH ACATCIIbBHOCTH, YMCHUCM NPCABUACTDL BO3MOKHBIC PE3YJIbTAThl CBOUX JIEHCTBUIA:
L4 opraHuzanusa y‘-IC6HOI71 ACATCIIBHOCTH: TIOCTAHOBKA LEJIN, IINIAHUPOBAHUC, OIIPCACIICHUC OTITUMAJIBHOI'O COOTHOIICHUA LCIIN U CPCACTB.

NnpeaAMeTHBIX KOTHUTHBHBIX M CIENMAJbHBIX 3HAHU:
B pe3ynomame u3zyuenusn puzuxu yueHuK 00/14ceH

3HATH/IIOHUMATH



o cmblcnt nonamuil: GU3NUecKoe siBIeHue, (GU3NUECKUN 3aKOH, BEIIECTBO, B3aUMOICHCTBHE, DIIEKTPUIECKOE TI0JIe, MATHUTHOE T0JIe, BOJIHA, aTOM, aTOMHOE
SIIPO, UOHU3UPYIOLTUE U3ITYICHHS;

. CMBICT (hu3uuecKux eeuyun: 1myTh, CKOPOCTh, YCKOPEHHE, Macca, INIOTHOCTh, CHJIA, AAaBJICHUE, UMITYJIbC, pab0Ta, MOITHOCTh, KHHETHYECKAash SHEPIHs,
MOTEHIMATIbHAsE SHEPT U, K0A()(HUIIMEHT TOJIE3HOTO ICHCTBHS;

. cmblen huzuueckux 3akono6: HploTOHA, BCEMUPHOTO TSATOTEHUS, COXPAHEHUS UMITYJIbCa M MEXaHUYECKOM SHEPTUH.
yMeThb

. onucvleamsv u 00BACHAMYb (pu3uuecKue sAe1eHUA: PABHOMEPHOE NPSIMOJIMHEHHOE [BI)KEHHE, DPAaBHOYCKOPEHHOE IPSIMOJIMHEHHOE JBHKEHUE,

MEXaHUYECKHE KOJIcOaHus 1 BOJIHBI,

. UCNO1b306aMb (husuyecKue npudoOpsvl U UIMepuUmenabHvle UHCMPYMEHmbl 011 USMEPEHUA PU3UUECKUX 6eIUYUH: PACCTOSIHUS, IPOMEKYTKA BPEMEHH,
MAacChI, CHJIBI,

o npeocmaegnams pe3yibmamsl U3MEPEHUIl ¢ NOMOWbI0O Madauy, 2papuKkos u Gvla6IAMbL HA IMOU OCHO8E IMRUPUYECKUE 3A6UCUMOCHU: TIYTU OT
BPEMEHH, CUJIbI YIPYTOCTH OT YUIMHEHUS MPY>KUHBI, CUJIbI TPEHUSI OT CHJIbI HOPMAJIBbHOTO JaBJICHUA, NEpUOAa KoleOaHWi MasgTHUKA OT JJUHBI HUTH,
nepuo/ia KojiebaHuM rpy3a Ha MIPYKUHE OT MACChI IPy3a U OT )KECTKOCTH MPYKUHBI;

o 8vIpaAdCaAmb Pe3yibmamol U3MEPEHUIl U pacuemos 6 eOunuyax Meicoynapoonoii cucmemol;
o npueoOUmMs NPUMEPHLL NPAKMUYUECKO20 UCNOIb306AHUA (PUUUECKUX 3HAHUTL O MEXAHUYECKHX, JIEKTPOMArHUTHBIX U KBAaHTOBBIX SIBJICHUSX;
o pewiams 3a0a4u HA RPUMEHEHUE U3YHUEHHBIX PU3UYECKUX 3AKOHO0E;

. OCYULeCmeAms CamoCmoAMenbHbLI NOUCK UHGOPMALMH €CTECTBCHHOHAYYHOT'O COJEP)KAaHHS C MCIOJIb30BAaHUEM Pa3INYHBIX UCTOYHUKOB (y4eOHBIX
TEKCTOB, CIIPABOYHBIX M HAYYHO-TIOMYJISIPHBIX M3JJaHUH, KOMIBIOTEPHBIX 0a3 AaHHBIX, pecypcoB MHTepHeTa), ee 00paboTKy M NpEeACTaBICHNUE B Pa3HbBIX
(dopMax (CI0BECHO, C TOMOUIBIO T'paKOB, MATEMATUYECKUX CUMBOJIOB, PUCYHKOB M CTPYKTYPHBIX CXEM);

HCNOJIB30BaATDb npuoﬁpeTeHHMe 3HAHUA U YMECHUSA B l'[paKTl/l‘leCKOi/i JesITeJIbHOCTH U NMOBCETHEBHOM KU3HU IS

. obecriedeHns: 6€30MaCHOCTH B POIIECCe MCIIOIb30BaHMsI TPAHCIIOPTHBIX CPE/ICTB, SJEKTPOHHOM TEXHUKH;
. OLIEHKU 0€30IacHOCTH PaAMalMOHHOTrO (hoHA.

MecTo ¥ poJib Y4e0HOr0 Kypca B y4eOHOM IJIaHe 00pa30BaTEeJIbHOI0 YUPeKIeHUS

VYueOusbiii mpenmer «Pu3nka» B OCHOBHOH 00111€00pa30BaTeNbHOM LIKOJIE OTHOCUTCS K YMCIYy OOs3aTelIbHBIX U BXOAUT B DenepalibHbIii KOMIIOHEHT
y4eOHOro IJjaHa.

Ponb pusmnku B yueOHOM IU1aHEe ONpeAensieTcs CIEAYIOIMMU OCHOBHBIMH MOJIO0XEHUSIMHU.

Bo-nepBbiX, (usznyeckass Hayka sIBIsSeTCS (YHAAMEHTOM €CTECTBO3HAHMS, COBPEMEHHOW TEXHUKU M COBPEMEHHBIX NPOU3BOICTBEHHBIX TEXHOJIOTHUH,
[03TOMY, U3yuasl Ha ypokaxX (PU3HKU 3aKOHOMEPHOCTH, 3aKOHBI U IPUHLIUIIBL:
® yyamuecs MOoJIy4aroT a/IeKBaTHbIE MTPECTABICHUS O peabHOM (PU3UYECKOM MUPE;



® TPUXOJAT K MOHMMAHUI0O U 0OoJee TIYOOKOMY YCBOCHHIO 3HAHUH O MPHUPOJHBIX M TEXHOJOTHMYECKUX MpOIeccaX, M3ydyaeMbIX Ha YpPOKax OHOJIOTHH,
busnueckoil reorpaduu, XUMHH, TEXHOJIOTHH,

® HAYMHAIOT Pa30UpPaThCS B YCTPOWCTBE W MPUHIIUIE JSHCTBUS MHOTOYHUCICHHBIX TEXHUYECKUX YCTPOWCTB, B TOM YHCIIE, ITMPOKO MCIOJIB3YeMbIX B OBITY, H
y4arcsi 6e30macHOMY U OEpeKHOMY HCIIOIB30BAHUIO TEXHUKH, COOJIOICHUIO TIPABHII TEXHUKH 0€3011aCHOCTH U OXpaHbI TPY/Ia.
Bo-BTOpBIX, OCHOBY U3Yy4CHHSI (PH3UKU B IIKOJIE COCTABIISIET METOJI HAYYHOTO TIO3HAHUSI MUPA, IOATOMY Y4YaIUecs:
® OCBaMBaIOT HA MPAKTUKE dMIIUPHUYCCKHUE U TECOPETUUYECKHE METOJbl HAyYHOTO IMO3HAHMS, YTO CIHOCOOCTBYET MOBBIIICHHUIO Ka4eCTBA METOIOJOTHYECKUX
3HAHUM;

® OCO3HAIOT 3HAYCHUE MATEMATUICCKUX 3HAHHUI U y4aTCsl IPUMEHATh UX TPU PEUICHUH U POKOTO Kpyra mpodaeM, B TOM YUCIIE, pa3HOOOPa3HBIX (PU3NICCKUX
3a/1ad,

¢ TIPUMEHSIOT METOJI HAyYHOTO IMO3HAHUS IIPH BBITIOJTHEHUH CAMOCTOSTEIBHBIX YI€OHBIX M BHEYUCOHBIX MCCIICIOBAaHUI U TPOEKTHBIX PadoT.

B-Tperbux, mpu u3ydeHun (DU3MKU ydamluecs CUCTeMAaTHdecKd paboTaroT ¢ mHpopMmarueil B Buae 0aszbl (PaKTUUCCKUX JAHHBIX, OTHOCSIIUXCS K
M3y4aeMoil rpynne sBJIeHHH U 00BeKTOB. JTa HH(MOpManus, MpeAcTaBIeHHAs BO BCEX CYIIECTBYIOIIMX B HACTOSIIEE BpeMs 3HAKOBBIX CHCTEMax,
KJIACCU(PUIIUPYETCsI, 0000IaeTCI U CHCTEMATH3UPYETCs, TO €CTh MPeoOpa3yeTcss ydamdMHUCs B 3HaHUE. Tak OHM OCBAaWBAIOT METOJBI CaMOCTOSTEIILHOTO
MOJIy4YeHUs 3HAHUS.

B-deTBepThiX, B mpoliecce M3ydeHUs (DU3WKH ydalluecs OCBAaWBAIOT BCE OCHOBHBIC MBICIHTEIBHBIC OINEPAIlH, JIKAIIHNE B OCHOBE IO3HABATEIHHOM
JEATEIIbHOCTH.

B maThIX, MCTOpUYECKUE aceKThl (PU3UKU IMO3BOJISIOT yYaIlMMCS OCO3HATh MHOTOTPAHHOCThH BIHSHHS (U3MYCCKOW HAYKW W €€ WICH Ha pa3BUTHE
LMBUJIU3AIUH.

Takum o0OpaszoMm, npenogaBaHue (U3MKKA B OCHOBHOHM IIKOJIC TO3BOJSET HE TOJBKO peaan30oBaTh TPEOOBAaHUS K YPOBHIO TOJTOTOBKH YYaIlUXCS B
MpeIMETHOM 00JIaCTH, HO U B TMYHOCTHOW U METaINpeAMETHOM 00acTsx, kak 310 npeaycmorpeHo @I'OC ocHoBHOTO 00111€r0 00pa3oBaHMsl.

Iliianupyemblii ypOBEHBb MOATOTOBKH YYalIUXCH

TpebGoBaHMs K YPOBHIO MOJATOTOBKM OTBEYAIOT TpeOOBaHUM, chopMynrpoBaHHbIM B DI'OC, u npoBoaATCS HUXKE.
[IpenmeTHBIMU pe3ynbTaTaMM U3ydeHUs PU3UKH B 9 Kiacce SBISIOTCS:

NMOHMMAHHE:

* ¥ CIIOCOOHOCTH OMMCHIBATh U OOBSICHATH (PU3NUECKHE SIBJICHUS/TIPOLIECCHI. MTOCTYIAaTENbHOE ABM)KEHNE, CMEHA JTHS M HOUM Ha 3eMJie, CBOOOIHOE
Na/IeHUE TeJl, HEBECOMOCTb, IBH)KEHHUE 110 OKPY)KHOCTHU C TIOCTOSIHHON 0 MOYJIO CKOPOCTbIO, KOJIEOaHUsI MAaTEMaTHUECKOTO U MPYKUHHOTO MassTHUKOB,
pe30HaHC (B TOM YHCIIe 3BYKOBOI), MEXaHUUYECKHE BOJIHBI, JUIMHA BOJIHBI, OTPAaXXEHHE 3BYKa, 9X0, JIEKTPOMAarHUTHAsI UHIYKIUS, CAMOMHAYKII M, TPEIIOMIICHHE
CBETa, JUCIIEPCHUs CBETA, ITOTJIOIIEHNE U UCITYCKaHUE CBETA aTOMaMH, BO3HUKHOBEHHE JIMHEWUATBIX CIIEKTPOB UCITYCKaHNUs U MOIVIOIIEHHUS, PaINOaAKTUBHOCTb,
MOHM3HPYIOIINE U3Ty4eHHs, CYTh METO/IA CTIEKTPaIbHOTO aHAN3a U er0 BO3MOXKHOCTE# ],

¢* CMbIC/Ia OCHOBHBIX (i)H?;I/I‘—ICCKI/IX 3aKOHOB: 3aKOHbI HBIOTOHa, 3aKOH BCEMUPHOTO TATOTCHHSA, 3aKOH COXPAHCHUA UMITYJIbCa, 3aKOH COXpPaHCHUA SHCPTHUU
U YMCHHUC ITPUMCHSATDH UX HA MIPAKTUKC,

! B kBasipaTHbIEe CKOOKH 3aKJII0UYEH MaTepHall, He SBIISIOMUNCS 00s3aTeIbHBIM IS U3YUYESHHUS].



¢ CYTHU 3KCIICPUMCHTAJIBHBIX METOA0B UCCICAOBAHUSA YaCTHUIL;

3HaHMe:

* U CcOCOOHOCTH J1aBaTh ONPEACICHUS/ONICAHUs (PU3UIECKUX MOHATUI: OTHOCUTEIBHOCTD JBM)KEHUS, T€OLCHTPUYECKAsl U TeIMOIICHTPUYECKAst CUCTEMBI
MUpa; [epBast KOCMUUYECKasi CKOPOCTh |, PEAaKTUBHOE ABMKEHME; (PU3NYECKUX MOJEIEH: MaTepualibHas TOUKa, CUCTEMa 0TcUeTa; (PU3NYECKUX BEIUUYMH:
IIepEMELIEHUE, CKOPOCTh PABHOMEPHOI'O IPSIMOJIMHENHOIO ABM)KEHU S, MTHOBEHHAs! CKOPOCTh U YCKOPEHUE IIPU PAaBHOYCKOPEHHOM IPSAMOJIMHENHOM
JBM)KEHUH, CKOPOCTh M LIEHTPOCTPEMUTENILHOE YCKOPEHHUE NTPH PAaBHOMEPHOM JBM)KEHUH TeJa IO OKPYKHOCTH, UMITYJIbC, CBOOOJHBIE KOJIeOaHus,
KosiebaTenbHas CUCTeMa, MasiTHHK, 3aTyXalolue KojeOaHus, BEIHYKICHHbIE KOJIeOaHMsI, 3BYK M YCIIOBHUS €0 paclpoCTpaHeHUS; (PU3NYECKUX BEINUHH:
aMIUIUTY/1a, IIEPUOJ] U 4acToTa KojieOaHuil, COOCTBEHHAs 4acTOTa KosieOaTeJIbHON CUCTEMBI, BBICOTA, [TEMOP], TPOMKOCTb 3ByKa, CKOPOCTb 3BYKa; (PU3MUECKHX
MOJIENIEH: [rapMOHUYECKHE KOJIeOaHus|, MaTeMaTUYECKUI MasiTHUK, MArHUTHOE 110JI€, INHUU MarHUTHOW MHAYKIIMH, OJTHOPOJAHOE U HEOJAHOPOJHOE MarHUTHOE
10JI€, MAaTHUTHBIHN MOTOK, IEPEMEHHBIN AJIEKTPUUYECKHUH TOK, 3JIEKTPOMArHUTHOE I10JI€, 3JIEKTPOMAarHUTHBIE BOJIHBI, 3JIEKTPOMAarHUTHbIE KOJICOaHuUs,
pannocCBs3b, BUIUMBIN CBET; (PU3NUECKUX BEITMYNH: MAarHUTHASI WHIYKINS, HHIYKTUBHOCTD, TIEPHOJI, YaCTOTA M aMIUIATY 1A SJICKTPOMAarHUTHBIX KOJeOaHHH,
[I0Ka3aTesy MPEJOMIICHUs CBETa, paJlMOaKTUBHOCTb, allb(da-, 6eTa- 1 raMMa-4acTHIbl; PU3NUIECKUX MOJIeNIEeN: MOJIeNTd CTPOEHUS aTOMOB, NpeIokKeHHbIe /1.
Tomconom u 3. Pesepdopaom; mpoTOHHO-HEHTPOHHASI MOJIENTh ATOMHOTO sI/Ipa, MOJIEIb TpoLiecca JEJICHUS sipa aToMa ypaHa; GU3NIeCKUX BEITUUNH:
MOTJIOIEHHAs! 103a U3Iy4YeHus, K03 (HUIMEHT KauecTBa, SKBUBAJIEHTHAs J103a, IEPUOJI IIOJIypacnaia;

® (1)OpMy.]'II/IpOBOK, MNOHUMAHHE CMbICJIa U YMCHUC IIPUMCHSTDH, 3aKOH IIPCJIIOMJICHHUA CBETA U ITPABUTIO ﬂeHua, KBAHTOBBIX ITOCTYJIATOB Eopa, 3aKOH
COXpPAaHCHUA MAaCCOBOI'O YHCJIa, 3aKOH COXPAaHCHUA 3apsaa, 3aKOH paJuOAKTHUBHOI'O paciiaja, IIpaBruJIoO CMCUICHUS,

* Ha3HAYEHWUs, yCTPOWCTBA U MPUHLHUIIA IEUCTBUSA TEXHUYECKUX YCTPOMCTB: 3JIEKTPOMEXaHUUECKUN MHAYKLIMOHHBIN T€HEepaTop NEPEMEHHOr0 TOKa,
TpaHchopMmaTop, KosiedaTeNbHbIM KOHTYp, IETEKTOpP, CHEKTPOCKOII, ClIeKTporpad;

* TOrO, YTO CYIIECTBEHHBIMU MapaMeTpaMu, OTIMYAIOLIMMU 3B€3/1bl OT IUIAHET, SIBJISIFOTCS MX MAcChl 1 HICTOYHHUKH 3HEPTUU (TEPMOSIEPHbIE pEaKIINU B
HeZpax 3B€3]1 U paJOaKTUBHbIE B HEJIpax IUIAHET) ;

npeacraBjicHue
®* 0 COoCTaBEC, CTPOCHHHU, IPOUCXOKICHUU U BO3PACTE CoJIHEeYHOH CUCTEMBEI.

yMeHHe:

* NPUBOJUTH MPUMEPHI U OOBSICHATH YCTPOMCTBO U MPUHIHI JEHCTBUS TEXHUYECKUX YCTPOICTB M YCTAaHOBOK: cueTuuk I eiirepa, kamepa BuibcoHa,
My3BIPbKOBasi KaMepa, AJIepHbI PeakTOp Ha MEAJIEHHBIX HEUTPOHAX, MPUBOJIUTH MPUMEPHI TEXHUYECKUX YCTPOMCTB U KHUBBIX OPIraHU3MOB, B OCHOBE
nepeMeIeHHs] KOTOPBIX JISKUT MPUHIIUI PEAKTUBHOTO ABMXKEHHS; 3HAHUE U YMEHHUE OOBSCHATH YCTPOHUCTBO U JIeHCTBHE KOCMUYECKHUX pPaKeT-HOCUTeNeH

* NPUMEHATH PU3NUECKUE 3aKOHBI I 00BsICHEHUS IBHKeHU TutaHeT COHEYHOH cucTeMbl, 00BACHATH cyTh 3 dexra X. [lomnepa; popmynupoBaTs U
OOBSACHATH CyTh 3aKoHa J. Xa001a, 3HaTh, UTO 3TOT 3aKOH SBUJICS SKCIIEPUMEHTAIbHBIM MOATBEPKICHHUEM MOJIENN HecTallnOHapHOM BcenenHol, OTKpBITOM
A. A. ®puamasom.



* cpaBHMBATh (PU3NUYECKUE U OPOUTAIBHBIC TAPAMETPHI IIAHET 3¢MHOM IPYIIIBI C COOTBETCTBYIOIIUMHE MapaMeTpaMH IJIAHET-TUTaHTOB M HAXOAUTh B HUX
of111ee 1 pa3InyHoE;

*  U3MEpATh: MTHOBEHHYIO CKOPOCTh U YCKOPEHHE MTPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBH)KEHUU, IICHTPOCTPEMHUTENILHOE YCKOPEHHUE pU
PaBHOMEPHOM JIBUKEHHH 110 OKPY>KHOCTH, MOIIHOCTb JTO3bI PAJIMOAKTUBHOTO H3TYICHUS OBITOBBIM JJO3UMETPOM;

*  WCHOJBH30BaTh MOJTYYCHHBIC 3HAHUS B TIOBCETHEBHOW KU3HU (OBIT, SKOJIOTHSI, OXpaHa OKPYKAIOIIEH CpeIbl).

BJIA/ICHHE.
*  SKCIIEPUMEHTAJIbHBIMU METOJIAMH UCCIIE0OBAaHUS 3aBUCUMOCTHU IIEpUOJa U YaCTOThl KoJIeOaHUH MasiTHUKA OT JJIMHBI €r0 HUTH, B IIPOLECCE U3YyUCHMUS
3aBUCUMOCTH MOIIHOCTH U3JIy4€HHMs IPOAYKTOB paclaja pajoHa OT BpPEMEHH;

OO0mMMH npeAMeTHBIMH pe3yJIbTaTaMH 00y4eHusl 10 JAHHOMY KYPCY fIBJISIOTCH:

* yMEHHE NO0JIb30BATHCSA METOIaMU HayYHOI'O UCCIIEI0BaHMsI ABJICHUN IPUPOABL: IPOBOAUTEH HAOIIOIEHUS, IUIAHUPOBATh U BBIIIOJIHATH SKCIIEPUMEHTHI,
00pabaTbIBaTh pe3yinbTaThl U3MEPEHUH, IPEICTABIAT PE3YAbTATHI N3MEPEHUN C TOMOIIBIO TAaOJHIL, TPaQUKOB U GOPMYII, OOHAPYKUBATH 3aBHCUMOCTH MEXTY
(bu3N4YeCKUMHU BeIMYUHAMH, OOBSCHATH PE3YJIbTAThl U J€JIaTh BHIBOJIbI, OLIEHUBATh IPAHUIIbI TIOTPELIHOCTEH Pe3yIbTaTOB U3MEPEHUIA;

* pa3BUTHE TEOPETUYECKOTO MBIIIICHUS HA OCHOBE ()OPMHUPOBAHUS YMEHHUH YCTaHABINBATEH (PAKTHI, pa3IMyaTh IPUYUHBI U CIICJCTBHS, UCIIOJIb30BaTh
(bu3nyeckue MOJIeNH, BbIIBUTaTh TMIIOTE3bl, OTBICKUBATh U ()OPMYIMPOBATH J0KA3aTEIIbCTBA BHIABUHYTHIX THIIOTE3.

Tpe6OBaHI/I${ K JIMYHOCTHBIM H MCTAIIPCIAMCECTHLBIM PE3yJIbTaTaM TaKXE COOTBCTCTBYIOT Tp€6OBaHI/IHM ®I'OC ocHOBHOTO 06mero 06pa30BaH1/1;1 n
IMPHUBOJATCA HUXKC.

JIuunocmmuuie pesynomamol npu 0d0yuenuu usuke:

*  CdopMHpPOBAaHHOCTb MIO3HABATENILHBIX MHTEPECOB, HHTEIUIEKTYaIbHBIX U TBOPYECKHX CIIOCOOHOCTEH yyaInuxcs.

*  VYOexJeHHOCTh B BO3MOXHOCTH IO3HAHUS MPHUPOJBI, B HEOOXOIUMOCTH Pa3yMHOrO MCIIONb30BaHUS JOCTH)KEHUW HAayKd W TEXHOJOTUH AJis
JambHEUIIero pa3BUTHs YEJIOBEYECKOro OOILIECTBA, YBaXKEHHE K TBOPLIAM HAayKHM W TEXHHKH, OTHOLICHHE K (PU3UKE KaK 3JEMEHTY O0IederaoBeYecKOn
KYJIbTYpBI.

* CaMOCTOSTENbHOCTh B MPHOOPETEHUN HOBBIX 3HAHUN U MPAKTHUECKUX YMEHUI.

* T'OTOBHOCTH K BbIOOpY KU3HEHHOT'O IIyTH B COOTBETCTBUH C COOCTBEHHBIMH MHTEPECAMU U BO3MOKHOCTSIMH.

* MortuBanus 00pazoBaTeIbHOMN EATENFHOCTH IIKOJbHUKOB HA OCHOBE JINYHOCTHO-OPHEHTUPOBAHHOTO MOIX0a

*  @opmHUpoBaHUE LICHHOCTHBIX OTHOLIEHUH JIPYT K IPYTY, K YUUTENI0, K aBTOpaM OTKPBITUN U U300pETEeHUH, K pe3ybTaTaM 00y4eHHUS.

Memanpeomemmnule pe3yibmamot npu 00yuenuu gusuxe:
1. OBnaneHue HaBBIKAMH:
* CaMOCTOSITEIFHOTO MPUOOPETECHHS HOBBIX 3HAHMUIA
* OpraHu3anuu y4eOHO e TeNbHOCTH;
* TIOCTAaHOBKH IIEJIEi;



* IUTAHUPOBAHMUS,
* CaMOKOHTPOJIS U OLICHKH PE3YJIbTaTOB CBOEH AEATEIbHOCTH.

2. OBnazieHne yMEHHUSIMU NPEABHUICTh BO3MOXKHBIE PE3YJIbTAaThl CBOUX JICHCTBUH.

3. IlonnManwue paznuuuil MEXIY:
* HCXOAHBIMH (DaKTaMH U TUIIOTE3aMU JJISl UX OOBSCHEHHUS;
* TEOPETUYECKHMMH MOJEIIIMU U PEATIbHBIMU OOBEKTaMH.

4. OBnajeHyne yHUBEPCATbHBIMH CIOCOOAMH JIEITETFHOCTH Ha TIpUMepax:
* BBIJBM)KEHUS TUIIOTE3 1711 0OBACHEHMsI U3BECTHBIX (DAKTOB M HKCIIEPUMEHTAIILHOM IPOBEPKH BBIIBUTAEMBIX TUIIOTE3;
* pa3pabOTKH TEOPETUYECKUX MOEIEH MPOIECCOB U SBICHUM.

5. ®opMHUpPOBaHHUE YMEHUN:
* BOCHPUHHUMATH, IEpepadaTHIBATh U NMPEIbIBIATH HHPOPMALIUIO B CIOBECHOM, 00pa3HOM U CUMBOJIMYECKOH (hopmax;
* aHaJIM3MPOBAThH U MPEOOPA30BBIBATH OJIYUEHHYIO HHPOPMALIMIO B COOTBETCTBUHM € IIOCTABJICHHBIMU 3a/la4aMHu;
* BBIBJISITH OCHOBHOE COZIEP)KaHUE MPOYUTAHHOTO TEKCTA;
* HaxOJUTb B TEKCTE OTBETHI Ha IOCTABJIEHHbIE BOIPOCHI;
* M3JIararh TEKCT.

6. IlpuoOpereHue OMNbITa CaMOCTOSTENBHOIO IIOMCKA, aHaiuu3a M oTOopa MHGOPMANMKM C MCIOJIB30BAaHUEM pA3JIMYHBIX HCTOYHHMKOB M HOBBIX
MH(POPMAIIMOHHBIX TEXHOJIOTHI JJISl pEIICHUS I03HABATEIbHBIX 33/1a4.

7. Pa3BuTHE MOHOJIOTMYECKON U AUATOIMYECKON PeUYH, YMEHHUS BbIPAXKaTh CBOM MBICIU U CIIOCOOHOCTH BBICIYIIMBATh COOECEAHMKA, TIOHUMATh €r0 TOUKY
3peHHsI, IPU3HABATH MPABOTY JAPYTOro YeJIOBEKa Ha HHOE MHEHHE.

8. OcBoeHue NpUeMoOB JeHCTBUI B HECTAHIAPTHOW CUTYallUH, OBJIaIEeHUE IBPUCTUUECKUMHU METOJIaMH pEILIeHHs TpoodIieM.

9. ®opmupoBaHue yMEHUH pabOTATh B TPYIITE C BHIMTOJIHEHUEM PA3IMYHBIX CONUANBHBIX POJICH, MPEACTABISATh M OTCTauBaTh CBOM B3TJISABI H YOSKICHMS,

BECTU JUCKYCCHUIO.

Ilepeuens YV /I, popMUPOBAHUIO KOTOPBIX y/1e/Is1eTCH OCHOBHOE€ BHMMAHUE MPHU IJIAHUPOBAHUHU PadOTHI 10 Pu3uKe

NMO3HABaTEJ/IbHbIE:

* o0meyueOHble yueOHbIe AEMCTBUSI — yMEHUE TOCTaBUTh Y4eOHYI0 3a/1ady, BHIOpATh CIIOCOOBI U HAMTH MH(OpMALIMIO 1JIs €€ pEelIeHUs, YMETh paboTaTh
¢ uH(popMaImen, CTpyKTyprUpOBaTh MOJyUEHHbIE 3HAHUS

* JIOTMYecKHe yueOHbIE IeCTBUS — YMEHUE aHAIM3UPOBATh U CUHTE3UPOBATh HOBBIE 3HAHUS, YCTAHABJIMBATh IPUUYMHHO-CJIEICTBEHHBIE CBSI3U, TOKA3aTh
CBOM CY)KJICHUS

* IIOCTaHOBKA M pelIeHHE NPoOIeMbl — YMEHHE CPOPMYIHPOBAThH MPOOIEMY U HAMTH CIIOCO0 €€ pelleHus
peryJasiTUBHbIE — LIEJIeTIoNIaraHue, JIaHUpOBaHUE, KOPPEKTUPOBKA TUIaHA
JIMYHOCTHBbIE — JIMYHOCTHOE CaMOOIIPEJEIEHUE CMBICI000pa30BaHus (COOTHOLIEHHUE LIENU JEHCTBUSA M €ro pe3ysbTaTa, T.e. YMEHHE OTBETUTb HA BOIPOC
«Kaxoe 3HaueHue, CMbICII IMEET ISl MEHS YUEHHE?)») U OPUEHTALMIO B COLMAIBHBIX POJIAX U MEXKIMYHOCTHBIX OTHOIIEHUSX
KOMMYHUKAaTHBHbIE — YMEHHE BCTYNaTh B IUAJIOT U BECTU €r0, pa3Inyus 0COOEHHOCTH OOLIEHUS C Pa3IMuYHbIMU IPyIIaMH JIto el



HNudpopmanus o KoinyecTBe y4eOHBIX YacoB

denepanbHbIil 6a3UCHBIN YUEOHBIN IJIaH I 00pa30BaTeIbHBIX yupekaeHuii Poccuiickoit deneparnu oTBOAUT 68 4acoB 1j1st 00s3aTEHHOTO H3YUCHHS
¢u3uku B 9 kiacce, U3 pacuera 2 yueOHbIX yaca B Heaento. KonmudecTBo 4acoB o paboueit mporpamme - 68

Hcnonb3yemblie TeXHOJOTHH 00yueHus1. PopMbl OpraHu3anuu 00pa3oBaTejibHOTO npoiuecca. BHeypouHas 1eATeJIbHOCTD 110
npeaMery.

Peanmuzanuss PabGodeit mporpaMmbl CTPOHMTCS C YYE€TOM JIMYHOTO OMNbBITA YYalIMXCs Ha OCHOBE HWH(MOPMAIMOHHOTO TMOAXO0Ja B OOydeHUH,
MPEJINOJIararoiero UCIOIb30BaHUE TUYHOCTHO-OPUEHTUPOBAHHOM, MPOOIEMHO-TTIOMCKOBON M UCCIIEIOBATEIBCKON yueOHOM AeATeIbHOCTH YUallluXcsl cCHaJasa
110/l PYKOBO/ICTBOM YUUTEJIS, @ 3aTEM U CAMOCTOSATEIbHOM.

YuuTbiBas 3HaYUTENbHYIO JUCIEPCHIO B YPOBHSAX Pa3BUTHUS U COPMUPOBAHHOCTH YHHBEPCAIbHBIX YUYEOHBIX NEUCTBUN, a TaKXKE THUIIOJIOTHMYECKHUE U
WH/IMBUyAJIbHBIE OCOOEHHOCTH BOCHPHUSTHS y4eOHOTO MaTephaja COBPEMEHHBIMH IIKOJbHHKAMH, Ha YpPOKax (PU3MKH MpearoiaraeTcs HCIOJIb30BaTh
pa3zHooOpas3Hbie MpHeMbl PabOTHI ¢ YUeOHBIM TEKCTOM, (POHTANBHBIN U JEMOHCTPALMOHHBINA HATYPHBIA SKCIIEPUMEHT, TPYIIOBBIE U APYrue akKTUBHBIE (POPMBI
OpraHu3anuy yueOHOU JesTENbHOCTH.

(I)Oprl aTTeCTAallMi IIKOJIBbHHUKOB.

ATTecTanys UIKOJbHUKOB, NMPOBOAKMMAs B CHCTEME, MO3BOJSET, HApsAy ¢ (OPMUPYIOIIMM KOHTPOJIEM MPEAMETHBIX 3HAHHWM, MPOBOAUTH MOHUTOPUHT
YHHUBEPCAIBHBIX U IPEAMETHBIX YUE€OHBIX ACHCTBUIA.
Pabouas nporpamma npeaycMaTpuBaeT clieAyromiie (opMbl aTTeCTallMU MIKOJIbHUKOB:
1. IlpomexyTouHas (popmupyromias) aTTecTalus:
e caMmocTosTeNbHbIe paboThl (10 10 MUHYT);
e naboparopHo-nipakTHueckue padotsl (0T 20 1o 40 MUHYT);
e (poHTaNIbHBIE ONBITH (10 10 MUHYT);
® JMarHOCTMYECKOE TECTHPOBAaHUE (OCTAaTOYHbIE 3HAHMS MO T€ME, YCBOCHHE TEKYIEro yuyeOHOro marepuaia, CONyTCTBYIOIee MOBTOpeHue) — 5 ...15
MUHYT.
2. UtoroBas (KOHCTaTUPYIOILAs) aTTECTAIMS:
® KOHTpPOJbHBIE PAOOTHI (45 MUHYT);
® yCTHbIE 1 KOMOMHUPOBAHHBIE 3a4€ThI (10 45 MUHYT).
XapakTepHble 0COOEHHOCTH KOHTPOJIbHO-U3MepUTENbHBIX MaTepuanoB (KMM) mist koHcTaTUpyIOLIei aTTecTalum:
e KUM cocrapnstoTcst Ha OCHOBE Koau(pukaropa;
e KUM cocTaBistoTcst B COOTBETCTBHE C 000OIICHHBIM ILIAHOM;
® KOJIMYECTBO 3aJaHUi B 0OOOIIEHHOM IIJIaHE OMpEeNseTcs MPOJOJIKUTEIBHOCTbIO KOHTPOJIbHOM pabOThl M BpeMEHEM, OTBOJMMBIM Ha BBITIOJIHEHUE
OJTHOT'O 33JIaHUs JAHHOTO THIIA U YPOBHS CIOXKHOCTH 110 HopMaTuBaMm [ A



e TeMaTHKa 33aJaHUil OXBATHIBACT MOJTHOE COMIEPIKAHNE U3YICHHOTO Y4eOHOTO MaTepraia u COJIEPKUT dIIEMEHTBI OCTATOUHBIX 3HAHUN;
ctpykrypa KM konupyer CTpyKTypy KOHTPOJIbHO-U3MEPUTEIBHBIX MaTepuanoB ['NA

Y4eOH0-MeTOAMYEeCKNIl KOMILIEKT, MCIO0JIb3yeMbIH VISl peajin3anuu padodeil mporpaMmbl

* [lepblwKKH A.B. Pusnka. 9 ka.: yueb. gna obuweobpasosart. yupexgeHnin. /A.B.MepblwkmH , E.M.[yTHKK.- M.: lpoda, 2010.

= dunoHosuy, H. B. dusnKka. 7—9 Knacchbl : paboyasa nporpamma K amHumn YMK A. B. MNepblwKnHa, E. M. TyTHUK : yuebHO-MmeToanYeckoe nocobue / H. B. dunoHoswny,
E. M. TyTHUK. — M. : ipoda, 2017.

= MapoH E. A.®un3mka. OnopHblie KOHCMNEKTbl M Pa3HOYPOBHEBbIe 3aaaHna 9 Knacc.- CaHKT- MNuTtepbypr,BukTo pun,2010

= KOHTPONbHO- U3MepuUTebHble MaTepuanbl. Dusmka 9 knacc/coct. 3opuH H. U.- M.:BAKO,2011

= 0.0. KabapanH. drsmka. CnpaBoyHble maTepuansl. M.:MpoceewweHne, 1991

= [IpumepHasa nporpamma OCHOBHOroO obLiero o6pasoBaHusa No GUsKKe.

= [Iporpammbl ans obuieobpasoBaTesibHbiX yupexkgeHnin. M.:poda,2010 MepbiwKuH A.B. Pusmka. 7 Ka.: yueb. ana obuieobpasosaT. yuperkaeHUN.
/A.B.MepblWKuH. - M.: Opoda, 2011.

= Jlykamuk B.1., UBanosa E.B. C6opHuk 3agau no ®usuke s 7-9 kinaccoB obieoOpas3osart. yupexxaenuid. — M.: IIpocsemenue, 2005.
= JlunakTuueckuil MaTepuan rno gpusnke 9 kiacc, u3garenbcbBo «Yunurens» Boarorpaa, 2003 r.

= ['y6anoB B.B. JIJabopaTropHble 1 KOHTPOJIbHBIE 331aHus 10 Pu3ukKe, 9 kinacc, Caparos, Jluneit, 2007

»  Ousuka. uddepeHurpoBannbie KOHTpoJabHbIE padoThl. 7-11 kmacc. CIIO, uzn. Jom «Centadpo», 2005

= Jloypounsle pazpaboTku o ¢usuke k yueonukam A.B.Ilepsiukuna, 9 xnacc, Mocksa, BAKO. 2005

=  dusuka 9 knacc. Tectol. Capatos, Jlumeit, 2011



Copaep:xanue padoyeil mMporpaMmmbl

3aKkoHbI B3aUMOJEHCTBUS U JIBHKEHHS TEJI (38 q)

Omnucanue JBHMIXKCHU. MaTepI/IaJ'IBHaH TOYKa Kak MOACJb TCJIA. KpI/ITepI/II/I 3aMCHBI TCJIa MaTepHaHBHOfI TOYKOM. HOCTyrIaTeJ'IBHOG JBHXXCHUC. Cucrtema oTcuera.

Ilepememenue. Paznuuue Mexay NOHATUIMU «IIYyTh» U «IIepeMenicHre». HaxoxxieHue KoopAnHAThI TeNa [0 €ro Ha4ajlbHOM KOOPAMHATE U IPOEKLUU BEKTOpPa
nepeMeneHus. [lepemenienrne npyu NpsIMOJIMHEHHOM PAaBHOMEPHOM ABMKEHUH. [IpsMoarHeliHOe paBHOYCKOPEHHOE IBUKEHUE. MTHOBEHHAsI CKOPOCTb.
Yckopenne. CKOpOoCTh IPSMOTUHEHHOTO paBHOYCKOpEeHHOTo ABIMKeHUs. ['paduk ckopoctu. [lepemenienre mpu npsMOJIMHEHHOM PaBHOYCKOPEHHOM
JBIKEHUH. 3aKOHOMEPHOCTH, PUCYIIKE TPSIMOIUHEHHOMY PaBHOYCKOPEHHOMY JIBIKEHHIO 0€3 Ha4allbHOU CKOPOCTH. OTHOCUTENFHOCTh TPACKTOPHH,
IepeMELIEHUS, IIyTH, CKOPOCTH. [ eolieHTpruecKas U remoleHTpruieckas cucteMsl Mupa. [IpuurHa cMeHsl AHS 1 HOUM Ha 3emJie (B FeIMOLEHTPUYECKOM
cucreme). [IpuunHbl ABMKEHUS ¢ TOUKU 3peHUs] ApUCTOTENS U ero nocienonareneil. 3akoH uHepuuu. [lepseoiii 3axkoH HetoToHa. MHepruanbHble CUCTEMBI
orcuera. Bropoii 3akon HetoTona. Tpetnii 3akoH HetoTona. CBoboaHOE najsieHue Ten. Y ckopeHue cBoooHoro najaenus. [lagenue ten B Bo3ayxe u
Pa3peXEHHOM IIPOCTPAHCTBE. Y MEHBIIEHUE MOAYJISA BEKTOpPA CKOPOCTHU IIPU IIPOTUBOIIOIOKHOM HAIIPABJICHUU BEKTOPOB HAYaIbHON CKOPOCTU U YCKOPEHUSA
cBoOogHOrO najeHus. HeeecomocTh. 3aKOH BCEMUPHOTO TATOTEHUS U YCIOBUA €ro IPUMEHUMOCTH. [ paBUTallIOHHAsI TOCTOSIHHAS. Y CKOPEHUE CBOOOIHOTO
najieHus Ha 3emJie U Apyrux HeOeCHbIX TeslaX. 3aBUCUMOCTh YCKOPEHHs CBOOOIHOTO Ma/IeHUs OT LIMPOTHI MECTa U BBICOTHI Haj 3emieil. Cuna ynpyrocru.
3axoH ['yka. Cuna Tpenus. Buabl TpeHus: TpeHUEe OKOsI, TPEHUE CKOJIbKEHUs, TpeHue kaueHus. @opMyiia 1Jis pacueTa CUIIbl TpEHUs! cKoJibxkeHus. [Iprumepsl
ITOJIE3HOTO NIPOSABJICHUS TpeHHUs. [IpAMonMHENHOEe U KPUBOJIMHEWMHOE JBUKEHUE.

JIBr>KeHMeE Tena 1o OKPYKHOCTH € IOCTOSTHHOW IO MOAYJIIO CKOpOocThIo. LleHTpocTpemurensHoe yckopeHue. MckyccTBeHHble ciyTHUKH 3emutd. [lepBas
KocMudeckasi ckopocTb. IMnynbc Tena. 3aMkHyTas cucreMa Tell. Mi3aMeHeHne MMIyJIbCOB T MPU X B3aUMOAEHCTBUM. 3aKOH COXpaHEHMsI UMITYJIbCa.

CyIHOCTb U IPUMEPHI pEaKTUBHOTO JIBIKeHUs. HazHaueHne, KOHCTPYKIUS ¥ IPUHIUI IEHCTBUS pakeTbl. MHOTOCTYyNeH4aThle pakeTbl. PaboTa cuibl. Pabora
CHWJIBI TSDKECTH M cUJIbl ynipyroctu. [lorenunanbHast sneprus. [lorenuunansHast sHeprus ynpyroaedopmupoBaHHoro tena. Kunernueckas sueprust. Teopema 06
M3MEHEHUU KHHETUYECKON IHEPrHH. 3aKOH COXPaHEHHSI MEXaHUUYECKON IHEPIHUH.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI
1. UccnenoBanne paBHOYCKOPEHHOTO JBIKEHUS 0€3 HauaaIbHOM CKOPOCTH.
2. U3mepenue ycKopeHusi CBOOOTHOTO MaIeHUsI.

Mexannyeckne KoJe0aHus U BOJHBL. 3BYK (14 1)

[Tpumeps! konebarenbHOro ABMKeHHs. O0IIKe YepThl pa3HO00pa3HbIX Kojebanui. J[nHaMuka KojaeOaHui TOPU30HTAIBHOTO NMPY>KUHHOTO MasSTHHKA.
CBoOoanbIe KONeOaHus1, KOeOaTeIbHbIE CHCTEMbI, MAATHUK. BeTUYMHBI, XapaKTepHU3yIOIIHe KoieOaTeTbHOE IBIKCHUE: aMIUTUTY/Ia, TIEPUO]], 4acToTa, (ha3a
KoJieOaHui. 3aBUCUMOCTh MEPUOa M YaCTOThI MAITHUKA OT JITTMHBI ero HUTH. [ apMoHnueckue konedanus. [IpeBparieHne MexaHUM4eCKO YSHEPTUU



KoJsie0aTenbHOM CUCTEMBI BO BHYTPEHHIOK. 3aTyxaromue kojaedanus. BeiHyx1eHHbIe Konebanus. YacToTa yCTaHOBUBIIMXCS BBIHYKAECHHBIX KOJIEOaHUH.
VYcnoBust HaCTyIUIEHUS U (pU3NYecKas CYyLIHOCTb SIBJICHHS pE30HAHCa. YUeT pe30HaHca B IpakTHKe. MexaHu3M pacipoCTpaHEeHus YIPyTrux KojaeOaHuH.
Mexanunueckue BoHbI. [Tonepeunsie ¥ MPOA0JIbHBIE YIIPYTHE BOJIHBI B TBEPABIX, )KUJIKUX U Ta3000pa3HbIX cpeax. XapaKTepUCTHKHU BOJIH: CKOPOCTb, AJIUHA
BOJIHBI, 9aCTOTa, epuol Kosebanuit. CBsi3b MEXAY 3TUMH BearnunHamu. Mcrounuku 3Byka — Tena, Konedmommuecs ¢ yactotoit 16 ['m — 20 kI'i. YnbTpasByk
1 nH(ppa3ByK. DXo0JI0Kalus. 3aBUCKMOCTb BBICOTHI 3BYKa OT YaCTOTHI, @ TPOMKOCTH 3BYKa — OT aMIUTUTY/AbI KOJeOaHUI U HEKOTOPBIX ApYyruX npuyuH. TemOp
3Byka. Hanmnume cpenbl — HE0OX0AnMOe yCIIOBUE pacipocTpaHeHus 3Byka. CKOpOCTh 3ByKa B pa3inuHbIX cpepax. OTpaxeHue 3Byka. 9X0. 3ByKOBOMI
pE30HAHC.

®POHTAJIbHASI IABOPATOPHAS PABOTA
3. UccrnenoBanrie 3aBUCIMOCTH TIEPUO/Ia U YaCTOTHI CBOOOIHBIX KOJIeOaHU MasiTHUKA OT JJTMHBI €r0 HUTH.

DJIEKTPOMATHUTHOE moJie (21 4)

HMcTtouyHuku MarauTHOro nojis. I'unoresa AMnepa. Fpa(bnqecxoe I/I306pa)KeHI/IC MarHUTHOTO nojs. JInauu HCOIHOPOAHOI'O U OJJHOPOJHOI'O MAroHuTHOI'O I10JIA.
CBs3p HaIpaBJICHUA JIMHAM MardHUTHOTO I10JIS TOKA C HaIlpaBJICHUCM TOKa B IIPOBOJHHUKCE. HpaBI/IHO 6ypanI/IKa. HpaBI/IJ'IO HpaBOﬁ PYKH U1 COJICHOUAA.
HeﬁCTBHe MAaravMTHOI'O I10JIA Ha ITPOBOAHUK C TOKOM U Ha ABUKYIIYIOCA 3apAKCHHYIO YaCTUILLY. HpaBI/IJ'IO JIEBOI PYKH. I/IH,I[YKI_II/IH MAar"guTHOTIO IT1OJIA. MOI[y.]'Ib
BCKTOpPa MarHUTHOM WHIAYKIOWH. JIMHMY MarHUTHOM HUHAYKIUU. 3aBHCHMOCTb MAarHUTHOI'O IMOTOKA, IMPOHU3BIBAIOIICTO IIJIOIIAaZb KOHTYpa, OT
IIomaan KOHTypa, OPpUCHTAUHN INIOCKOCTHU KOHTYpa IO OTHOUWICHUIO K JIMHUAM MarHUTHOM HHAYKOWH U OT MOAYJIA BEKTOpa MarduTHOM HHAYKOWUN
MarguTHOTO HoJIs. OIBITHI d)apa)le;l. HpI/ILII/IHa BO3HUKHOBCHUA MHAYKIMOHHOI'O TOKA. OnpeneneHMe SABJIICHUSA BJIGKTPOMaFHI/ITHOﬁ HUHAYKIUU. Texauueckoe
IMPUMCHCHUC ABJICHUS. Bo3unkHOBEHNE HHAYKOUOHHOTI'O TOKA B AJIIOMHHUCBOM KOJIBIEC ITPH U3MCHCHUHN MPOXOAAIICTO CKBO3b KOJIBIIO MAarHMTHOI'O ITIOTOKA.
OHpCHeHeHI/IC HaIlpaBJICHHUA UHAYKIIUOHHOTO TOKaA. HpaBI/IJ'IO HeHua. SIBneHus CaMOWHAYKIINH. I/IHI[YKTI/IBHOCTB. BHCPFI/IH MAar"guTHOTO II0JIA TOKaA.

[lepeMeHHBIH 3TIEKTPUUECKUNA TOK. DIEKTPOMEXaHNYECKUI MHTYKIIMOHHBIN reHeparop (kak nmpumep — ruaporeneparop). [lorepu snepruu B JIDII,

crocoObl yMeHblIeH!s noTepb. HazHaueHnue, ycTpoiicTBO M MPUHIUN A€UCTBUS TpaHchopMaTopa, ero NpuMeHeHUe Ipy Nepeade AIeKTPOIHEPTUH.
DNEKTPOMarHuTHOE I10JI€, €r0 UCTOYHMK. Pa3innune Mexy BUXPEBBIM MIEKTPUUECKUM U JIEKTPOCTATHUYECKUM MOJIAMH. DJIEKTPOMAarHUTHBIE BOJIHBI: CKOPOCTb,
IIONIEPEYHOCTD, AJIMHA BOJIHBI, IPUYMHA BOSHUKHOBEHUS BOJIH. [lonydyeHue u perucrpanus 3J1€KTPOMArHUTHBIX BOJIH. BEICOKOYAaCTOTHBIE 3JIEKTPOMAarHUTHBIE
KoJIeOaHUs U BOJHBI — HEOO0XOAMMBIE CPEACTBA ISl OCYLIECTBICHUS paguocBsa3u. KonebaTenbHbli KOHTYp, MOJTy4YeHUE SIEKTPOMAarHUTHBIX KOJIeOaHHUH.
®opmyna Tomcona. biok-cxema nepeaaromero 1 IpUEMHOI0 yCTPONCTB AJIsl OCYIIECTBIEHUS PaJUOCBI3U. AMIUINTYIHAS MOYJISIIMS U IETEKTUPOBAaHUE
BBICOKOYACTOTHBIX Kosiebanuil. Untepdepenius u nudpaxuus ceeta. CBET Kak YaCTHBIN cy4ail 3JIeKTpOMarHUTHBIX BOJIH. JlMana30H BUAMMOTO U3ITY4EeHUS
Ha IIIKaJie 3JIEKTPOMArHUTHBIX BOJH. YacTUIIBI 3JIEKTPOMAarHUTHOTO U31y4eHHs] — (OTOHBI (KBaHTHI). SIBieHue nucnepcuu. Paznoxenue 0enoro cBera B
crextp. [lonyueHue 6enoro cBeTa myTeM CI0KEHHsI CIEKTpaIbHbIX 1[BETOB. LBera Ten. HazHaueHue u ycTpoicTBO criekTporpada u ceKTpockona. THsl
ONTHUYECKUX CIEeKTPoB. CIUIOMIHON U JUHEeHYaThle CIEKTPbI, YCIOBUA UX nonydeHus. CiekTpbl ucnyckanus u noriomieHus. 3akoH Kupxroga. CnexkTpanbHblii
aHaJIn3. ATOMBI — UCTOYHHUKH M3TY4YEHUs U norjomieHus ceera. OObsICHEHNE U3TyYeHHs U TIOTJIOECHHS CBETa aTOMaMH U ITPOUCXOKACHHUS JIMHEHYaThIX
CIIEKTPOB Ha OCHOBE I10CTYJIaTOB bopa.



OPOHTAJIBHBIE JIABOPATOPHBIE PABOTDI
4. N3yueHue sBIEHUS HJIEKTPOMarHUTHON MHIYKLIUH.
5. HaGmroieHue CIUIOIMIHOTO U JIMHEHYATBIX CIEKTPOB MCITyCKAHUS.

Ctpoenue atoMa 1 aTOMHOro ssapa (17 4)

Anwda-, 6eta- u ramma-usnydenus. OnbiTel Pesepdopna. SAnepras momens aroma.
C0XHBII cOCTaB PaJOAKTUBHOTO U3IY4EHUs, O-, - U y-yacTuiel. Moaens aroma Tomcona. Oneitel Pesepdopaa no paccestauro o-uactuil. [lnanerapuas

Mojienb atoma. [IpeBpaienus siiep npu paguoakTUBHOM paciajie Ha puMepe a-pacrnana paaus. O0o3HaueHue sep XUMUYECKUX IeMEHTOB. MaccoBoe u
3apsJI0BOE YKCiia. 3aKOH COXPaHEHHUs MACCOBOTO YKCIIa U 3aps/ia IPHU pauO0aKTUBHBIX NpeBpalleHusX. HazHauenue, ycTpoicTBO U IPUHIIUI 1€HCTBUS
cuerynka ['eiirepa u kamepsl Bunbcona. BeiOuBanue a-uactuiiaMu MpoToOHOB U3 siiep aroma azorta. Habmogenue gororpaduii o6pa3oBaBmuxcs B Kamepe
BuiibcoHa TpekoB 4acTHI, y4aCTBOBABIIUX B siIepHOM peakuuu. OTKpbITHE U CBOMCTBA HEUTpoHA. [I[poTOHHO-HEUTpOHHAs MOoIeNb Aapa. PU3NUECKUN CMBICI
MacCcOBOTI'0 U 3apsA0BOTo uncen. OcobeHHOCTH AnepHbIX cuil. M30Tonbl. DHeprus cBsi3u. BHyTpeHHSs 2HEpTUsl aTOMHBIX siiep. B3auMOoCBsA3b MacChl U SHEPTHH.
HedexT macc. Boaenenue uiv norjionieHne SHEPTUH B sIIEpHBIX peakuusx. [lenenue sapa ypana. Beigenenue sHepruu. Y cioBus NPOTEKaHUs yIPaBIIEMOi
uernnou peakiuu. Kputnueckas macca. Haznauenue, ycTpoiicTBO, IPUHIUIT ACHCTBUS SIIEPHOTO PEaKTOpa Ha MEJICHHBIX HeHTpoHax. [IpeoOpa3zoBanue
SHEPTUH SIIEP B AIEKTpUUECKYI0 sHepruto. [IpeumymiectBa u Henoctatkun ADC nepen ApyruMu BUIAMU AJIEKTpocTaHuid. bruomornueckoe neiicteue
paguanuu. GU3NYECKHe BEITUIHHBI: TIOTJIONICHHAS 71032 H3IYYICeHUs, KOOPPHUIIUSHT KaueCcTBa, DKBUBAJICHTHAS J103a. BivsiHIE paJlMOaKTUBHBIX U3ITy4eHUHN HA
YKUBBbIE opraHu3Msbl. [lepros moypacnana paaoakTUBHBIX BEIIECTB. 3aKOH PaIM0aKTUBHOIO pacnaga. CrocoObl 3alUThl OT pagualidd. Y CJIOBHS MPOTEKAHUS
U IPUMEPBI TEPMOSIIEPHBIX peakiuil. Mictounuku sueprun CoHIa 1 3BE3/1.

®POHTAJIBHBIE IABOPATOPHBIE PABOThI

6. M3mepeHne ecCTeCTBEHHOTO PaJUAllMOHHOTO (POHA TO3UMETPOM.

7. U3ydenue aeneHus sapa aToMa ypaHa 1no ¢potorpaduu TpeKkos.

8. M3yueHue TpeKoB 3apsyKEHHBIX YaCTHIL [0 FTOTOBBIM (poTorpadusim.

Ctpoenue v dBoonus Beejgennoii (5 4)
CoctaB Conueunoit cucteMbl: ColHIIE, BOCEMb OOJBIINX TUIAHET (IIECTh U3 KOTOPHIX UMEIOT CITYTHUKH ), TISITh TJIAHET-KapJIMKOB, aCTEPOUIbI, KOMETHI,

MmeTeopHsble Tena. PopmupoBanre CoMTHEUHONW CUCTEMBL. 3eMJIs U IJIAaHEThl 3eMHOM Ipymbl. OOUIHOCTH XapaKTEPUCTHK MJIaHET 3eMHOM rpymmnsl. [lnaneTsr-
ruradThl. CITyTHUKH M KOJIbIIA TJIAaHET- TUTaHTOB. Masbie Tema COoTHEUHOM CUCTEMBI: aCTepOUIbl, KOMEThI, MeTeOpHBIE Tena. OO0pa3oBaHNE XBOCTOB KOMET.
Paguant. Meteoput. bonua. ConHie u 3Be3/1b1: ciiorcTas (30HHas) CTPYKTypa, MarautHoe nose. Mctounuk sHeprun CosiHIA U 3B€3]1 — TEII0, BBIACIAEMOe
IIpH MPOTEKAHUU B UX HEJApax TepMosiiepHbIX peakuuid. Ctagun somtonuu ConHna. ["anaktuku. Metaranaktuka. Tpu Bo3MOKHbIE MOJIENIN HECTAI[MOHAPHON
Bcenennoit, npeqnoxennsie A. A. @puamaHoM. DKcIIepUMEHTaAIbHOE MOATBepkIeHne Xab01oM pacmupenust Beenennoil. 3akon Xao6ma.

IoBTOpenne(7 4)



Y4eOHO-TEMATHYECKUH TIJIAH

Ne HaszBanue Koa-Bo
JabopaTopHbIe,
n/n pa3nesia, TeMbl 4acoB KOHTPOJIbHbIE
NMPaKTHYeCKHe
3aKOHBI
1 B3aMMOJdEeHCTBUA U 38 2 2
JBHKEHUSA TeJl
MexannuyeckKue
2 KOJICOaHUS U 14 1 1
BOJIHBI. 3BYK
JIEKTPOMATHUTHOE
3 | daexrp 21 2 1
noJie
CTpoenue aToMa "
4 P 17 3 1
aTOMHOIO sipa
Crtpoenue n
5 IBOJIIOIUA 5 - -
BceaenHnoit
6 IloBTOpEHUE 12
UTOTO: 102 8 5




MNOYPOYHO-TEMATHYECKOE IIVTIAHUPOBAHME 9 kaace

(102 4, 3 u B HeneIO)

Ne Tema Copnepxxanue ypoka Buj 1eATe  bHOCTH YYeHUKA JKCIepUMEHTAIbHASA Hom.

YPOKa, MOAJEPKKA 3ajlaHue

aara

3AKOHBI B3AUMOIEUCTBHA H JIBUKEHHUA TEJI (38 u)

1/1. MarepuanbHas Onucanue IBHKCHUS. —HabmoaaTs 1 onuckIBaTh NPSAMOIUHENHOE U | [Jemoncmpayuu. §1
Touka. Cucrema MarepuajbHasi TOYKAZ KaK MOJIETb | PABHOMEPHOE JBHIKEHHUE TEJIEHKKH C Omnpenenenne KOOpAUHATHI
oTcyera tena. Kpurepuu 3aMeHsbI Tena KaleJIbHULIEH; (myTH, TpaeKkTopuH,

MaTEpUaIbHOU TOUKOH. —OIpPENENATH 110 JIEHTE CO ClIelaMU Kallejlb CKOpPOCTH) MaTepUaIbHOM
[TocTynarenbHOE ABUKEHUE. BH/JT IBUYKEHUS TEJICKKHU, IPOUJICHHBIH €10 ITyTh | TOYKH B 33JJaHHOU CHCTEME
Cucrema orcuera. U IPOMEXYTOK BPEMEHHU OT Hauasa JABMKEHMsI | oTcyera (1o puc. 2, 6
JI0 OCTaHOBKH; yueOHUKa)
—000CHOBBIBATH BO3MOXHOCTb 3aMEHBI
TEJIEKKU €€ MOJEIIBI0 — MaTepUaIbHOU
TOYKOW — JJIs1 ONIMCAHUs ABU)KCHHUS
2/2. Ilepememienune Bexkrop nepemenienus u —IIpuBoauTs NpUMEpPHI, B KOTOPBIX Lemoncmpayuu. 11yts 1 §2
HE00XOAUMOCTh €T0 BBEICHUS IS KOOPJMHATY JIBUXKYILErocs Teja B Jr000H nepeMelicHue
ONPEIEICHUS ITOJIOKEHUS MOMEHT BPEMEHU MOKHO OIIPENEIIUTh, 3Hasl €T0
JBIDKYILETOCS TeNa B JIF000H MOMEHT | HadyalbHYIO KOOPJMHATY U COBEPIIEHHOE UM 32
BpeMeHHU. Pasiimune mexay JTAHHBIN IPOMEKYTOK BPEMEHU NIEPEMEILICHHUE,
NMOHATHSIMH «IIYTh» H Y HEJb3s, €CIIU BMECTO IIEPEMEILICHUS 3a1aH
«IrepeMelIeHue». IIPOWICHHBIN NIyTh

3/3. Omnpenenenue BexTopsl, uX Moaynu u npoekuuu Ha | —OmnpeaensTe MOy U MPOEKIIUU BEKTOPOB §3

KOOpJUHATHI BbIOpaHHy10 och. Haxoxknenune Ha KOOPJAHMHATHYIO OCb;

JIBUKYIIIETOCA TeJla

KOOPAUHATHI TeJIa 110 ero
HAYAJbHON KOOPAUHATE U
NPOEKIMH BEKTOPa NepeMeleHust

—3anuChIBaTh YpPaBHEHUE JJIS OTIpeAeTIeHUs
KOOpJMHATHI ABHIKYILErOCs TeNa B BEKTOPHOU
U CKaJSIpHOH (popMe, UCII0NIb30BaTh €ro JUIs
pelieHus 3aaad

2 KupnsiM mpudTOoM BbIAENEH MaTepual, BeiHocsamuiics Ha A unu ET'D.




4/4 [lepememienue npu | [Jisi npAMOJTHHEHOTO —3anuceiBaTh GOPMYIBI: A HAXOXKICHUS Jlemoncmpayuu. § 4
IPSAMOJIMHEIHOM PABHOMEPHOTO IBUKEHUSI: IPOEKIUH U MOJYJIsl BEKTOpPA IIEpEMELLICHUS PaBHOMepHOE BUKEHUE,
paBHOMEPHOM onpejeeHue BeKTOPa CKOPOCTH, TeJa, ISl BRIYUCIICHUS! KOOPIUHATHI U3MEpEHUE CKOPOCTH Tella
JIBI)KEHUH (hopMyJIbI I HAXO0KIEHUS — JIOKa3bIBaTh PaBEHCTBO MOJYJIsl BEKTOpa pU PAaBHOMEPHOM

NPOEKUHUH ¥ MOAYJISI BEeKTOPa nepeMeIeHus MPORACHHOMY ITYTH U TUIOINAAN | JBM)KEHUH, TOCTPOCHHE
nepeMeleHns Tena, popmyaa Uit | 001 rpaduKoM CKOPOCTH; rpaduka 3aBUCIMOCTH Ux =
BBIYMCJIEHUS] KOOPIMHATHI —CTpPOUTH Irpa)uKu 3aBUCUMOCTHU vx (t), BEIUMCIIEHHE TIO
JIBHKYIIErOCsl TeJia B JI1000# vx = vx (1) 3TOMY rpaduKy

3aJaHHBIM MOMEHT BPEMCHHU, epeMeIeHU 1

PaBEHCTBO MOJYJIsl BEKTOpA KOOPJAWHATHI IBUKYIIETOCS
nepeMEeIIeH s yTH U TUIOLIA! IO TeJa B JIF00O0M 33 JaHHBIH
rpad)uKOM CKOPOCTH. MOMEHT BPEMEHHU;

5/5 Pemenue 3anau (opmyJIbI 1719 HAXOKIEHUS —3anuchBaTh GOPMYIIBIL: ISl HAXOXKICHUS

MPOEKIHHN M MOIYJIsI BEKTOPA HPOEKIUH U MOJYJIsSl BEKTOpPA IepEMELLICHHS
nepeMeleHus Tejaa, GopMyJia JUIsL | Tela, Ui BEBIYUCICHHS KOOPAHMHATHI
BBIYHMCJIEHUS] KOOPIMHATHI — JIOKa3bIBaTh PaBEHCTBO MOJYJIsl BEKTOpa
ABHKYIIErocsi TeJia B JII000ii nepeMeneHHsI TPOHACHHOMY ITYTH U TUIOIIAIN
3a/IaHHBI MOMEHT BpeMeHH, 1oJ1 rpauKOM CKOPOCTH;

PaBEHCTBO MOJYJISl BEKTOpA —CTpPOUTH Irpa)KN 3aBUCHMOCTH
NepeMeNIeHUs ITyTH U TUIOLIaIH Mo | Ux = Ux (1)

rpauKOM CKOPOCTH.

6/6 [IpsimonuneliHoe MrHoBeHHasi CKOPOCTh. —OO0bBACHATH (PU3NYECKUN CMBICIT TTOHATHIA: Jlemoncmpayuu. §5
PaBHOYCKOPEHHOE PaBHOycKOpeHHOe IBUKEHHE. MT'HOBEHHasi CKOPOCTh, YCKOPEHHE; Onpenenenne yCKOpeHUs
JIBIDKEHUE. Yckopenue. —TIPUBOJUTH TPUMEPHI PABHOYCKOPEHHOTO NPSIMOJINHEHHOTO
Yckopenue JIBYDKEHUS; PaBHOYCKOPEHHOTO

—3aMuchIBaTh (GOPMYITY JUIS OTIPEACTICHHS JIBYDKEHUS
YCKOpEHHUsI B BEKTOPHOM BUJIE U B BUJIE
MIPOEKIINH Ha BRIOPAHHYIO OCb;
- V=79
—IIPUMEHATh POPMYIIbI 4 = — U =
Ux—Vox
—— U PENIeHHs 3a/1a4, BhIPAXKaTh T00yI0
13 BXOJSIIIUX B HUX BEIIMYMH Y€pe3 OCTAThHBIE

717 CkopocTh Dopmy.Jibl AJs onpeaeIeHUus —73anuceiBath GOpMyIIBI Llemoncmpayuu. §6
IPSIMOJIMHEHHOTO BEKTOPA CKOPOCTH M €ro U= Uy+dat; vy = Voy + ayt; 3aBHCHMOCTH CKOPOCTH OT
PaBHOYCKOPEHHOrO | mpoexkuuu. I'padpuk 3aBUCUMOCTH | YUTATh M CTPOUTH I'PpaUKU 3aBUCHMOCTH Ux = | BPEMEHHU IIPU




nBwxkeHus. ['paguk | mpoeKIuH BEKTOPa CKOPOCTH OT ox (1); NPSMOJIHHEHHOM
CKOPOCTH BPEMEHH NPH PABHOYCKOPEHHOM — pelaTh pacyeTHbIE U KAUECTBEHHBIE 33/1a4i | PABHOYCKOPCHHOM
ABUKEHHUH ISl CIy4YaeB, KOrjaa C IPUMEHEHHUEM YKa3aHHBIX (popmyn JBUKEHUU
BEKTOPbI CKOPOCTH U YCKOPEHUs
COHAIPAaBJIEHbI; HANIPABJICHBI B
MPOTHBOIOJIOKHBIEC CTOPOHBI.
8/8 Ilepememenue npu | BeiBox ¢opmyiibl nepemMenieHust —Pemate pacueTHble 3a71a41 ¢ IPUMEHEHUEM §7
IPSIMOJIMHENHOM TFE€OMETPUYECKUM IIyTEM bopMmyIbl
PaBHOYCKOPEHHOM a, t?
JIBHOKCHUH Sx = Voxt + )
—IIPUBOJUTH (HOPMYITY
Vg + Uy
Sy = >
K BULlY
s = 17,? B ng
x 2a,
—J10Ka3bIBaTh, YTO JUIS IPSMOJINHEHHOTO
PaBHOYCKOPEHHOTI'O IBU)KEHUSI YpaBHEHUE
X = Xg + Sy
MOJKET OBITh IPeoOpa30BaHO B YpaBHEHUE
a, t?
X = Xg + Vgt +
9/9 Ilepemenienue Tena | 3aKOHOMEPHOCTH, MPUCYLIIHE —Habnrogats ABMKEHHE TEIEKKH C Jlemoncmpayuu. §8
npu NPAMOJIMHETHOMY KareJbHUIIEH; 3aBUCUMOCTb MOJTYJISA
IPSIMOJIMHENHOM PABHOYCKOPEHHOMY BHKCHUIO —J1enaTh BBIBOJBI O XapaKTepe IBUKEHUS IIEPEMEIIEHHS OT BPEMEHH
PaBHOYCKOPEHHOM 0e3 Ha4aJIbHOI CKOPOCTH. TEJEKKH; IPU NPSMOJIMHENHOM
JIBIDKEHUU 0e3 —BBIYUCIIATH MOZYJIb BEKTOpA IEPEMEILEHNS, | PABHOYCKOPEHHOM
Ha4aJIbHOW CKOPOCTH COBEPILICHHOTO NMPSAMOJINHENHO U JIBUJKEHHUH C HYJIEBOU
PaBHOYCKOPEHO JBIKYIIMMCS TEJIOM 32 N-10 HayvaIbHOM CKOPOCTHIO (110
CEeKYyHJy OT Hayaja JABUXCHUS, [10 MOLYJIIO puc. 2 unu 21yyeOHuKa)
nepeMeIIeHHsI, COBEPIIEHHOT0 UM 3a K-fo
CEKYHJY.
10/10 JlabopaTropHnasi Ornpenenenue yCKOpeHUs U —Ilonb3ysich METPOHOMOM, ONIPEAEISITh
padora Ne 1 MTHOBEHHOHM CKOPOCTH Telna, IIPOMEKYTOK BPEMEHH OT Havasia

JBUKYIIETOCS] PABHOYCKOPEHO.
JlabopaTopHnas pabora No 1

PAaBHOYCKOPEHHOTO JIBU>KEHUS LIapUKa 70 €ro
OCTaHOBKU;




«UccnenoBanue paBHOYCKOPEHHOTO
JIBIDKEHUS 0€3 HavalILHOMH
CKOPOCTH»

—OIpenesaTh YCKOPSHHUE IBUKCHHUS IapUKa U
€ro MIHOBEHHYIO CKOPOCTh TIEpEJT yIapOM O
WIHH/IP;

—IIPEJICTABIISATH PE3YJIbTAThl U3MEPCHHUN U
BBIYMCJICHHH B BHJIe TaOIUI] ¥ TPaHKOB;

—110 rpaduKy ONpeaesiTh CKOPOCTh B
3aJJaHHBI MOMEHT BPEMEHU;

—paboTaTh B rpynie

11/11 Pewenune 3anau IIpakTueckoe NpUMEHEHNE 3HAaHUI
IIPU PELICHUH 33134 110 KHHEMaTHKe
12/12 OTHOCHUTENBHOCTh OTHOCHTEIBLHOCTH TPACKTOPHUH, —Habmro1aTh ¥ ONMKUCHIBATH IBH)KCHHE Jlemoncmpayuu. §9
JBUKECHUS nepemMeieHus, IyTH, CKOPOCTH. MasiTHUKA B JIByX CUCTEMax OTCYETa, OJJHA U3 OTHOCHUTENBHOCTh
I'eonieHTpHUueckas u KOTOPBIX CBsI3aHA C 3eMJIEH, a Jipyras C JEHTOH, | TPaeKTOpUH, IepeMelleHUs,
reJIMOLIEHTPUYECKAsi CHCTEMBl MUpa. | JBUXKYLIECICS paBHOMEPHO OTHOCUTEIBHO CKOPOCTH C ITOMOLIbIO
[IprurHa CMEHbI THS U HOYM Ha 3eMIIH; MasiTHUKa
3emiie (B reIMOLEeHTPUYECKOI —CpaBHUBATh TPAEKTOPUHU, ITYTH,
cucTeMe). nepeMeleH sl, CKOPOCTH MasgTHUKA B
YKa3aHHBIX CUCTEMaX OTCUETA;
—IIPUBOJUTH IPUMEPBI, MOSCHSIOLIHE
OTHOCHUTEJIBHOCTb JIBUYKEHUS
13/13 Pemenue 3anau [IpakTryeckoe MpUMEHEHUE 3HAHUH
IIPY PELICHNN 3a]a4 [0 KHHEMAaTHKE
14/14
KonTpoabnas
padora Nel
15/15 NuepuunanbHbie [IpuurHbI BUXKEHUS C TOUKH 3peHus | —HalmroaaTe nposBiieHue HHEPLUY; Llemoncmpayuu. SIBnenune § 10
CUCTEMBI OTCYETA. ApucToTens U ero nociaeaoBarene. | —IpUBOAUTH IPUMEPHI IPOSIBICHUS WUHEPLHH
[1epBblIit 3aK0H 3axoH nHepuuu. IlepBblii 3aK0H VHEPLWH;
Herotona Herorona. UHepunajibHbie —pelaTh KaueCTBEHHBIE 33/1a4M Ha
CHCTEMBbI 0TCYETA. IIpUMEHEHHe nepBoro 3akoHa HeloToHa
16/16 Bropoii 3akoH Bropoii 3akon Herorona. Equnnna | —3anuceiBath BTopoi 3akoH HetoToHa B BUne | [lemoncmpayuu. Bropon § 11

Hrrotona

CHIJIBI.

bopMyIbl;
—pemaTh pacyeTHbIC U KaUeCTBEHHBIE 331241

3akoH HeroToHa




Ha NPUMCHCHHC 3TOT'O 3dKOHA

17/17 Pemenue 3amau Pemenue rpadguveckux 3amau -IPUMCHEHHUE 3HAaHUI Ha MTPAKTUKE
(moctpoenue cui, JeHCTBYIOIIUX Ha
TEJIO MPU Pa3HbIX BUAAX ABMXKCHUS).
Pemrenne pacueTHsIX 3a1a4.

18/18 Tperwnii 3akoH Tpernii 3akon HoloTona. Cuibl, —Habronath, ONKUCHIBATh U OOBIACHITH Jlemoncmpayuu. Tpetuit §12

Herorona BO3HUKAIOIINE TIPU B3aUMOJICHCTBUU | OTBITHI, HIUTIOCTPUPYIOIINE CIPABEAITUBOCTh 3akoH Hprotona (110 puc.
TEJ: a) UMEIOT OJIMHAKOBYIO TpeThero 3akoHa HeloToHa; 22—24 yuebHUKA)
npuUpojy; 0) IPUIIOKEHBI K pa3HBIM | —3aIllMCBIBAaTh TPETUi 3aK0H HbloTOHA B BUjIE
TeIam bopmyIIsI,

—pemaTh pacueTHBIC U Ka4YeCTBEHHBIC 3a/1a4UH
Ha MPUMEHEHHUE 3TOT0 3aKOHA

19/19 CBobOonHoe majeHne | YcKkopeHne CBOOOAHOIo nmajaeHus. | —HaOmronare najeHue oNHUX U TeX ke Ten B | [Jemoncmpayuu. llanenue §13
TeI IMagxenue Tes1 B BO3ayxe u BO3/yX€ U B Pa3peKEHHOM IIPOCTPAHCTBE; TEJ B BO3/IyXE H

pa3peKeHHOM MPOCTPAHCTBeE. —JIeJ1aTh BBIBOJI O JABMKEHHH TeJI C pa3peKCHHOM
OJIMHAKOBBIM YCKOPEHHEM TpH JICHCTBUH Ha npocTpancTse (1o puc. 29
HUX TOJIBKO CHJIBI TSDKECTH yueOHUKa)

20/20 JIBuxeHue Tena, YMeHbIlIeHre MO1yJI BEKTOpa —HabnroaaTh onbITHI, CBUETENBCTBYIONINE O | /Jemoncmpayuu. § 14
OpOIIEHHOTO CKOPOCTH MPHU MPOTUBOIIOJI0KHOM COCTOSTHUM HEBECOMOCTH TEJT, HesecomocTs (110 puc. 31
BEPTUKAJIbHO BBEPX. | HANpPABJICHUU BEKTOPOB HAYAIbHOM | —C/eaTh BBIBOJ 00 YCIOBHAX, IPU KOTOPBIX | yueOHMKA)

Hesecomocts CKOpPOCTH M YCKOPEHHUSI CBOOOTHOTO | TeJla HAXOATCS B COCTOSTHUM HEBECOMOCTH;
naseHusi. HeecoMocTs.

21/21 JlaboparopHnasi JlabopaTtopHas paborta Ne 2 —MU3MEePATh YCKOPEHUE CBOOOTHOTO TaACHUS;
padora Ne 2 «M3MepeHne ycKkopeHusi CBOOOAHOTro | —paboTaTh B IpyIine

TIaICHUSD)

22/22 3aKOH BCEMUPHOTO | 3aKOH BCEeMHUPHOI0 TATOTEHHUS —3anuceIBaTh 3aKOH BCEMUPHOTO TATOTEeHUA B | /Jemoncmpayuu. Ilanenue § 15

TATOTCHHS YCJIOBHSl €r0 MPUMEHUMOCTH. BUJIC MATEMaTHYECKOTO YPAaBHEHHS Ha 3eMJTIO TeJl, He UMEOIINX
I'paBUTaIIMOHHAS TOCTOSIHHASI. OIIOPbI WJIM MOJIBECA

23/23 Yckopenune dopmyna s onpeIecHUs —MW3 3aKk0Ha BCEMUPHOTO TATOTCHHS § 16
CBOOOTHOTO YCKOPEHUs1 CBOOOTHOTO TTa/ICHUS. BBIBOJIUTEH (OPMYITY
najzeHus Ha 3emiie 1 | 3aBHCHMOCTDh YCKOPEHHS _GM;

JPYTUX HEOECHBIX CBOOO/IHOTO Ma/ieHUsl OT IHPOTHI 9=z

Tenax MecTa U BbICOTHI HaJ 3emJiei

23/23 Pemenue 3anau IIpakTHueckoe NpUMEHEHNE 3HAHUI

TIPH PENIeHUH 3a7a4
25/25 [IpssMonuHenHoe 1 YcnoBue KpUBOIMHENHOCTH —IIpuBoauTH IpUMEpPHI NPIMOIUHEHHOIO U Jemoncmpayuu. ITpumeper | § 17, 18




KPUBOJIMHEHHOE
JIBUYKECHHUE.
JIBr>keHue Tena mno
OKPY’KHOCTH C
MIOCTOSIHHOM 1O
MOJYJIIO0 CKOPOCTBIO

nerxkeHusd. HanpasJiienue
CKOPOCTH TeJIa IIPH ero
KPHUBOJIMHEITHOM IBHKEeHUH (B
YaCTHOCTH, 110 OKPYKHOCTH).
IlenTpocTpeMuTeIbHOE
yCKOpeHHue.

KPUBOJIMHEHHOTO JBUKEHUS TEJ;
—Ha3bIBaTh YCIOBUS, IPU KOTOPBIX Teja
JBHKYTCSI IPSIMOJIMHEWHO WU KPUBOJIMHENHO;

—BBIYUCIIATE MOAYJIb HEHTPOCTPEMUTEIIBHOT'O

v
a, =—

yckopeHus no opmysea n =g

IPSAAMOJIMHEMHOTO U
KPUBOJIMHENHHOTO
JIBHYKEHUSA: CBOOOHOE
najieHue Ma4a, KOTOpbIi
BBIPOHUJIM U3 PYK, U
JBYO)KEHUE Msua,
OpOIIIEHHOTO
TOPU30HTAIIBHO.
Hampasnenue ckopoctu npu
JBY)KEHUU 110 OKPYKHOCTH
(o puc. 39 yyeOHuKa)

26/26 Pemienue 3anau Pemienue 3a1a4 o KMHEMaTHKe Ha —Pemarp pacueTHble 1 KaueCTBEHHBIE 33Jauy;
JBIKEHUE 1O OKPY)KHOCTH C
IIOCTOSIHHOM 110 MOJ1YJIIO CKOPOCTBIO
27127 HckyccTBeHHbIe
CIIyTHUKH 3EMIIN.
[IepBas
KOCMUYeCcKast
CKOPOCTb.
28/28 Cuna ynpyrocru. -YCJI0BHSl BO3HUKHOBEHHUS CUJIbI -3HaTh/TIOHUMATh CMBICT TOHATUH
3akoH ['yka YOPYTOCTH «YOPYTOCTh», «aedopmanus», 3aKoH ['yka,
-(opmyna i pacueTa CUIIbI BNafieHne cnocobamm BbINONHEHUA PACYETOB MpU
yIIpYyrocTu HaXOXAEHUM CWUIbI YNPYroCTy
-peleHue 3aa4 Ha IpUMEHeHHe
(hopMyIIbI
29/29 Cuna tpeHus. -Buzsl Tpenus: TpeHue noxos, 3HaTh/TIOHUMATh CMBICII TOHSTHH «TPEHUE;
TpPEHUE CKOJIBKEHUS, TPEHUE CMBICIT «KO3((UIIEHT TPEHHS», 3aKOHBI
KayeHHUS. TPEHUSI.
-dopmyna Juid pacyeTa CHIIbl TPEHUS | BIIaJleHHEe CIIOCO0aMM BBIMIOJIHEHUS pacueToB
CKOJIB)KECHHUSI. IIPY HAXOKIACHUHU CHIIBI TPEHHS
-IIpumeps! 0AE3HOTO MPOSIBIICHUS
TPEHUSL.
30/30 JIBI>keHue Tena NoJ| | -pelieHue 3a/1a4 Ha IpUMEHEHne 2 -yMeTb yKa3bIBaTh CUJIbI, IEHCTBYIOIINE HA

EUCTBUEM
HECKOJIBKUX CHJT

3akoHa HrroToHa

TEJIO

-3anuchIBaTh 2 3aKk0oH HproToHa 11
HECKOJIbKUX CHJI U IEPEXOIUThH OT BEKTOPHOMN
(OopMBI K TPOEKIUAM




- YMETh MPOBOJIUTH MATEMATUIECKUE
npeoOpa3oBaHus

31/31 Nmnynse Tena. [IpuunHbl BBEACHUS B HAYKY —/JlaBaTh onpeneneHnue UMIybca Tena, 3Hate | JJemoncmpayuu. Vimmyibc § 20
3aKOH COXpaHEeHHUs (bu3n4ecKoil BeIMUYNHBl — UMITYJbC | €r0 €JUHHUILY; Tesa. 3aKOH COXPAHEHUs
UMITYJIbCA tena. UmmyJisc Teia —OOBSCHSTH, KaKasi CUCTEMA TeJl HAa3bIBAaeTCsl | UMITyJbca (1o puc. 44

(popmynupoBka U MaTemMaTHyeckas | 3aMKHYTOM, IPUBOAUTH IPUMEPBI 3aMKHYTOM yueOHHUKa)
3anuck). EnuHnna ummynbca. CHCTEMBI;
3aMKHyTasi cucTeMa TeJl. —3al}ChIBATh 3aKOH COXPAHEHUS
V3MeHeHne UMITYIIbCOB TEJ IIPH UX | UMITYJIbCa
B3auMOIeHCcTBUU. BEIBO 3aK0HA
COXpaHEeHHs MMITYJIbCA.
32/32 Pemenue 3amau [IpakTHyeckoe MpUMEHEHHE 3HAHUH
IIPH PELICHUH 3a7a4
33/33 PeaxtuBHOE CymHOCTb ¥ IPUMePBI —HabmonaTh 1 00BACHATH MOJIET MOACTIH Hemoncmpayuu. § 21
JBIOKEHUE. PakeTbl | peakTHBHOTO ABUKEHUSI. paKeTsl PeakTuBHOE ABUXKEHHME.

Ha3znauenue, KOHCTpYKLHS U Mogenp pakeTsl
IPUHLUIN JEHCTBUS PAKETHI.
MHOrOoCTYIeHYaThIe PAaKEThI

34/34 Pabora cunbl. Omnpenenenue padOTHI, €IUHALIA 3HaTh/TIOHUMATh CMBICIT (PU3NYECKON
paboThl, €€ PU3MUECKUI CMBICT, BEITMYUHBI «paboTa»
3HaK paboThl. PaboTa cuibl, YMeTh BBIUUCIATH pabOTy CHUJIBL.
HaIpPaBJICHHOW BJIOJIb ITEPEMEIICHUS
U MO/l YIJIOM K IEepeMELICHHIO Tela.

35/35 Pabora cuibt 3HATH/MOHUMATH CMBICIT PU3NIECKUX
TSKECTH U CHIIBI BEIMYMH «MEXaHWYECKas SHEPIUs».

YIPYTOCTH. YMeTrhb BBIUUCIATH
[TorennuanbHas HNOTEHIMATIBHYIO M KHHETHYECKYIO SHEPTHI0
SHEPTHS. Tena.

ITorennuansHas
SHEPrHs yIpyro
ne(pOopMHUPOBAHHOTO
Tena.

36/36 Teopema 06 Kunernueckas sHeprus. Teopema o | [IpumeHeHNe T€OpEMBI O KHUHETUYECKON
U3MEHEHUU KMHETUYECKOMN 3Hepruu. TOPMO3HON | SHEPTUHU K PEHICHUIO 33134
KUHETHYECKON MyTh aBTOMOOMIIS
SHEPIHH.

37/37 BsiBOJ 3aK0HA 3aK0oH cOXpaHeHHUsl MeXaHu4ecKoi | —Pemars pacyeTHbIEC U KAUECTBEHHBIE 3a1a4U § 22




COXpaHEHUS Hepruu. BeIBoI 3aKOHA U €T0 Ha TIPUMEHEHHUE 3aKOHA COXPAaHEHUS YHEPTHH;
MEXaHUYECKOU MIPUMEHEHHE K PEIICHUIO 3a/1a4 —paboTaTh C 33JaHUSIMHU, IPUBEICHHBIMH B
JHEpruu ITorenumanpHas SHEpPIrust paznene «Mroru riaBb»

B3aHMMOJICHCTBHUS Telna ¢ 3eMIeH,

KHHETUYECKAsl JHEPTHH JIBUKCHUS

Tena. YpaBHEHHE Ui 3aKOHA

COXpaHEHHS SHEPTUH IS Tena,

JBUKYIIETOCS B MOJI€ TSKECTH

3emun. Enununa suepruu.

38/38 KonTtposbHasn KonTponbnas padora Ne 2 o teme —ITpuMeHATh 3HAHUS K PEHICHHUIO 3a]1a4

padora Ne 2 «3aKOHBI B3aMMOJICUCTBUS U

ABUMOKCHUA TCII»

MEXAHUYECKHE KOJIEBAHHUA H BOJIHBI. 3BYK (14 u)

39/1 KonebatenbHoe [Tpumeps! konebaTeTHLHOTO —Omnpeaensarts KonedaTeNIbHOE IBHKEHUE TI0 Hemoncmpayuu. lpumepsr | § 23,24
JIBIDKEHUE. nBrokeHus. O01ue YepTh ero MpHu3HaKam; KOJIeOATEbHBIX JBIKECHUN
CBoOoiHBIE Pa3HOO0Pa3HBIX KOJICOAHUIA. —TIPUBOAUTD MIPUMEPHI KOJIeOaHUI; (o puc. 52 yyeOHUKa).
KoJIeOaHus JlnHamuKa KojeOaHuit —H3MEPSITh KECTKOCTh MPYKUHBI WITH
Benuuunsl, TOPU30HTAIBLHOTO MPYKUHHOTO PE3MHOBOTO LIHYpa
xapakrepusyromue | MasTHHKA. CBOOOAHbIE KOJIe0aHus, | —Ha3bBaTh BETMYMHBI, XapaKTEPU3YIOIINE
KoJsiebaTenbHoe KoJiedaTeIbHbIe CHCTEMBI, KoJsiebaTenbHOE IBUKEHUE;

JIBUKCHHE MAasITHUK. —3aMmchIBaTh (POPMYITY B3aUMOCBSI3H MIEPHO/IA
BenuunHbl, XapakTepusyromnme Y 4aCTOTHI KOJIeOaHMil;
KoJe0aTeIbHOE ABUKEHUE

40/2 MaremaTuueckui [Tepuon xonebanwmii —TIPOBOJIUTH IKCIIEPUMEHTAIBHOE DKcriepuMeHTalIbHAS 33/1a4a
MasiTHUK. MaTEeMaTHIeCKOTO U MPYKUHHOTO UCCIIEIOBAaHHUE 3aBUCUMOCTH TIEPHO/Ia Ha IMOBTOpEHNE 3aKkoHa ['yka
[TpyxuHHBIT MasiTHUKOB. KOJIeOAHMI TPYKUHHOTO MassTHUKA OT M u K U U3MepeHHe KECTKOCTH
MasiTHUK. —OIMCHIBATh TUHAMHUKY CBOOOTHBIX MPYKUHBI WIH ITHYpa

Kose0aHuil MPy>KUHHOTO B MateMaTudeckoro | [lepuos xonebanwmii
MasiTHUKOB; MPYXKUHHOTO MasTHUKA;
AKCIIEPUMEHTATbHBIN
BBIBOJI 3aBHCHMOCTH
-
k
41/3 JlabopaTopHas JlaGoparopHas pabota Ne 3 —IIpoBoNTE UCCIIENOBAHMSI 3aBUCUMOCTHU




padora Ne 3 «HccnenoBanue 3aBUCUMOCTH nepuoJia (4acToThl) KoJIeOaHU MasTHUKA OT

IIepUOJIa U YacTOThI CBOOOIHBIX JUIMHBI €r0 HUTH;

KoJ1e0aHU MasiTHUKA OT JJIMHBI €0 | —IIPEACTaBIATh PE3YyIbTaThl U3MEPEHUN U

HUTH» BBIYUCIICHUH B BUJE TaOJIMLL;
—paboTaTh B TPYIIIIE;
—CJIyIIaTh OTYET O Pe3yJbTaTaxX BbIMOJIHEHHS
3ajaHusA-poeKTa «OnpeneaeHue
Ka4eCTBEHHOM 3aBUCUMOCTH IepuoJia
KoJICOaHUH MaTeMaTHYECKOTO MasiTHUKA OT
YCKOPEHHUs1 CBOOOJHOTO MaJICHHI»

42/4 I'apmonnueckue I'padux rapmoHHUecKUX Koebanuit | YMersb mo rpaduky KoieOaHHuid OonpenensTh
KoJIeOaHusl. OCHOBHBIE ITaPAMETPHI.

43/5 3aryxaroiue IIpeBpamenne MmexaHu4yecKoi —OOBACHATH PUUUHY 3aTyXaHUsI CBOOOJIHBIX | [Jemoncmpayuu. § 26
KoJIeOaHusl. IYHEPrUH K0JIe0aTeJbHOI CHCTeMBbl | KOJeOaHUI; ITpeoOpa3oBaHue sHEprum B
BrinyxeHHbie BO BHYTPEHHIOK. 3aTyXxalomue —Ha3bIBaTh YCIOBUE CYIIECTBOBAHUS nporecce CBOOOIHBIX
KoJsieOaHus KoJie0anus. BoIHyKIeHHbIE HE3aTyXaloLMX KoJIeOaHui KosiebaHui. 3aTyxaHue

Kojebanmns. Yacrora CBOOOTHBIX KOJIEOAHHIA.
YCTAHOBUBIIMXCS BBIHYKICHHBIX BeiHyx1eHHbIE KOTe0aHMs
KoJe0aHuH.

44/6 Pe3onanc YcaoBusi HACTYIUICHUS U —OOBSCHATH, B YEM 3aKJIIOYAETCS SIBICHUE Lemoncmpayuu. Pezonanc | § 27
¢usnyeckas CymHoOCTb SIBJICHUSA pE30HaHCa; MasTHUKOB (TI0 puc. 68
pe3oHaHca. Y4eT pe3oHaHca B —IIPUBOJUTH IPUMEPHI MOJIE3HBIX U BPEIHBIX | yueOHHKA)

NpaKTHKe. MIPOSIBJIEHUI pe30HaHCca U MyTHU yCTPaHEHUS
HOCJIEAHUX

45/7 Pemenue 3amau [IpuMeHeHne Ha IpaKkTUKE
MOJTYYCHHBIX 3HAHU

46/8 Pacnipoctpanenne MexaHu3M pacpoCTpaHeHuUs —Pa3nuyare nonepeuHslie U NPOIOJIbHBIE Hemoncmpayuu. § 28,29
Kosie0aHul B cpefie. | ynpyrux kojedanuil. MexaHudeckue | BOJHBI; OobpazoBaHue u
Bounnebl BoJIHEL. [lonepeuynsblie n —OMKCHIBaTh MEXaHU3M 00pa30BaHMs BOJIH; pacnpocTpaHEHUE
JlnvHa BOJHEL. NPOAOJIbHbIE YIIPYTHe BOJIHbI B —Ha3bIBaTh XapaKTePU3YIOIIHE BOIHbBI MOTEPEYHBIX U MPOJOIBHBIX
CkopocTb TBEP/BIX, KHUIKUX U ra3000pa3HbIX ¢u3nUecKre BETNYUHBI BOJIH (110 pHc. 69—71
pacrpocTpaHeHus cpenax. —Ha3bIBaTh BEIMUMHBI, XapaKTEpU3YIOIIHE yueOHUKa)

BOJIH. yIpyTHE BOJIHBI

47/9 Hctounuku 3ByKa. Hcrounuku 3ByKa — Tena, —HaspiBaTh nMana3oH 4acToOT 3BYKOBBIX BOJIH; | [lemoncmpayuu. § 30
3BYKOBBIE Kosebutonecs ¢ yactoTou 16 I'ii — | —IpHUBOAUTE MpUMEpBI HCTOYHHUKOB 3BYKa, Konebmromeecs Teno kak
Kose0aHus 20 xI'n. YabTpasByk u nHdpasByK. —TIIpUBOAUTH 0OOCHOBAHUSI TOTO, YTO 3BYK MCTOYHUK 3BYKa (TI0 pHC.

OX0I0oKaIus.

SIBJISICTCS IPOJIOJIbHOM BOJIHOM;

74—76 yuebHUKA)




—CJyIIaTh A0KIa] «YIbTPa3BYK U HHPPaA3BYK
B [IPUPOJIE, TEXHUKE U MEAULUHEY, 3a1aBaTh
BOIIPOCHI ¥ IPUHUMATh y4acThe B 00CYKICHUH
TEMBI

48/10 Bricora, [TemOp] u 3aBHUCHUMOCTD BBICOTHI 3ByKa OT —Ha ocHOBaHMM YBHUJIEHHBIX OIBITOB Jlemoncmpayuu. § 31
FPOMKOCTbH 3BYKa 4acTOThI, @ TPOMKOCTH 3ByKa — OT BBIIBUTATh TUIIOTE3bl OTHOCUTEIBHO 3aBUCHUMOCTh BBICOTHI TOHA
aMIUTUTY/bI KoJeOaHuil 1 3aBUCHUMOCTH BBICOTHI TOHA OT YacTOTHI, a OT YaCTOTHI KoseOaHuii (1o
HEKOTOPBIX APYTUX MPUYHH. [TeMOp | TPOMKOCTH — OT aMIUTMTYbI KoJIeOaHU puc. 79 yueOHUKa).
3BYyKa.] MCTOYHHKA 3ByKa 3aBUCUMOCTh TPOMKOCTH
3BYKa OT aMILTUTY/IbI
KoJjebanuit (1o puc. 76
yueOHUKa)
49/11 Pacnipoctpanenue Hanuuue cpenst — HeoOxoaumoe —BbIABUTaTh TUIOTE3BI O 32aBUCUMOCTH Jlemoncmpayuu. §32
3ByKa. 3BYKOBBIE yCIIOBUE PAaCIIPOCTPAHEHUS 3BYKa. CKOPOCTH 3BYKa OT CBOICTB Cpe/ibl U OT ee HeoOxonumocTts ynpyroit
BOJTHBI CKOpOCTB 3BYKa B pa3IHUHBIX TEMIIepaTyphl, Cpezbl IS TIepeadn
cpenax. —OOBSICHSTDH, TIOUYEMY B ra3ax CKOPOCTb 3ByKa | 3BYKOBBIX KOJieOaHHi (110
BO3pAaCTaeT C MOBBIILIEHUEM TEMIIEPATYPbI puc. 80 yueOHHKA)
50/12 OTtpakeHue 3ByKa. OTtpakenue 3ByKa. 9x0. 3BYKOBOU —OO0BIACHATH HAOIIOJAEMBIN OIBIT IO Jlemoncmpayuu. § 33
3BYKOBOM PE30HAHC | PE30HAHC. BO30YXJICHHIO KoJeOaHUi 0THOro KaMepToHa | OTpa)keHue 3ByKOBBIX
3BYKOM, UCITYCKa€MbIM JIPYTUM KaMEPTOHOM BOJTH. 3BYKOBO# pe30HAHC
TaKOH K€ 4acTOTBI (o puc. 84 yueOHMKA)
51/13 Pemenue 3anau [IpMmeHeHne noy4YeHHBIX 3HaHUI
Ha TPaKTHKE
52/14 KontpoabHas —IIpuMeHsATs 3HaHHS K PEIICHUIO 33124
padora Ne 3 KontponbHas padora Ne 2 o teme
«MexaHuueckue KoieOaHus u
BOJIHBI. 3BYK»
SJIEKTPOMAI'HUTHOE IIOJIE (21 u)
53/1 MaruauTHoe nose HcTouyHnKH MarHUTHOTO TTOJIS. —JlenaTp BBIBOJIBI O 3aMKHYTOCTH MAarHUTHBIX | [lemoncmpayuu. § 35

l'umote3a Ammnepa. ['paduueckoe
n300pakeHNUEe MarHUTHOTO TTOJISI.
JIuHMM HEOTHOPOAHOTO U

JUHHUHI U 00 0CIa0JIeHUH O C YAAJICHUEM OT
IMPOBOAHUKOB C TOKOM

HpOCTpaHCTBeHHaH MOACIb
MAar"diuTHOI'O I10JIA
IIOCTOJAHHOI'O MarduTra.




OAHOPOJAHOI'O MAarHuTHOIO IOJIA

JleMoHCTpanys CrieKTpoB
MarHUTHOI'O MOJIs TOKOB

54/2 Hanpasnenue Toka u | CBA3b HanpaBICHUS JIUHUI —@opMyJIMPOBaTh MIPABUIIO MPABOU PYKH IJIsI § 36
HaIpaBJICHUE JIMHUN | MarHUTHOTO MOJIs TOKA C COJICHOM/Ia, PABUIIO OypaBuMKa;
€ro MarHuTHOI'O HaIlpaBJICHUEM TOKA B IPOBOJIHUKE. | —OMPEAEIATh HAIIPABICHUE AIEKTPUIECKOrO
oA IIpaBuio Oypasuuka. [IpaBuio TOKA B IPOBOJAHUKAX U HAIIPABJICHUE JINHUN
MIPaBOM PYKH JUISl COJICHOMA MarHuTHOTO NOJIA
55/3 O6HapyxeHnue JlelicTBME MarHUTHOTO TTOJIS Ha —IIpumMensATh NpaBUIIO JIEBOU PYKH; Jemoncmpayuu. [evicteue | § 37
MAarHuTHOTO TOJIA 10 | TPOBOJIHUK C TOKOM U Ha —OMpEeaeNsITh HallPaBICHUE CHUIIBI, MarHUTHOTO TOJIA Ha
€ro JEHCTBHIO Ha JBIKYILYIOCS 3apsSDKEHHYIO YaCTHILY. | AEUCTBYIOLIEH Ha SJIEKTPUYECKHM 3apsi, IIPOBOJHUK C TOKOM (I10
anekTpuyeckuii Tok. | [lpaBuJio jeBoii pyku JBWKYIIUICS B MArHUTHOM TOJIE; puc. 104 yyeOHuka)
[IpaBuio neBoit —ONpeAeNsaTh 3HAK 3apsAa U HaIPABJICHUE
pyKu JIBUYKEHHUSI YACTULIbI
56/4 Pemenue 3anau [IpumeHneHue Ha MpaKTUKE
MOJIYYEHHBIX 3HAaHUI
57/5 WNunyknus WHaykuyst MarHUTHOTO MOJIS. —3anucheiBaTh (OPMYITy B3aUMOCBS3H § 38, 39
MarHMTHOTO TOJIA. MopayJib BeKTOPa MArHUTHOI MOJyJIs1 BEKTOpa MAarHUTHOW MHAYKIMK B
MarguTHEI TOTOK UHAYKUMHU. JINHUU MATHUTHOM MarHuTHOTO TIOJIS ¢ MOAYJIEM CHITbI F,
UHAYKUMHU. ETUHUIBI MATHUTHOM JICUCTBYIOIIEH HA MPOBOIHUK UTHHOIA |,
MHIYKIMH. 3aBUCUMOCTh PacroI0KEHHBIA NEPIEHIUKYISIPHO JTUHUAM
MarHMTHOI'O IIOTOKA, MarHUTHOM MHIYKLIUH, U CHJION ToKa | B
MIPOHHU3BIBAIOIIETO TUIOMIA/b IIPOBOJHUKE;
KOHTYpa, OT IUIOIIaau KOHTYpA, —OIIUCHIBATh 3aBUCUMOCTb MarHUTHOTO
OpHUEHTAINH IIJIOCKOCTU KOHTYpPA MO | MOTOKA OT UHAYKIIMM MAarHUTHOIO TOJIf,
OTHOILIEHHUIO K JIMHUSIM MarHUTHOM IIPOHU3BIBAIOLIETO TUIOIIAb KOHTYPA U OT €r0
MHIYKIUH U OT MOAYJIS BEKTOpa OpPHEHTAIMH 110 OTHOILIEHUIO K JTMHUSIM
MAarHuTHON MHAYKIIMM MarHUTHOTO MarHUTHOW MHAYKLIUH
0JIs
58/6 SBnenue Onsitel @apanes. [lpuunna —MHabnionaTh U ONUCHIBATH OMBITHI, Lemoncmpayuu. § 40
JJIEKTPOMAarHUTHOM | BOSHMKHOBEHUS HHIYKIIHOHHOTO MOJITBEP K IAIOIIUE TTOSBICHUE SJIEKTPUUECKOTO | DIIEKTPOMAarHUTHas
WUHIYKIHUH Toka. OnpeneneHne IBICHU 10JIs1 IPU U3MEHEHUH MAarHUTHOTO MOJI, UHAYKIMA (1o puc. 122—
3JEKTPOMArHUTHON MHIYKIUU. JIeJ1aTh BBIBOBI 124 yueOHuka)
TexHnueckoe NPUMEHEHHE SIBJICHUS
59/7 Hanpasnenue Bo3HHKHOBEHUE MHTYKIIMIOHHOTO Hab6nronaTe B3anmMo1elicTBIE alTFOMUHUEBBIX Jlemoncmpayuu. § 41
VMHAYKIIHOHHOTO TOKa B QJIIOMUHUEBOM KOJIbIIE NIPU KOJIEI] C MAarHUTOM,; B3aumopencteue




Toka. [IpaBumno

HU3MCHCHUH NPOXOAAIICTO CKBO3b

—O0OBACHATH (PU3UYECKYIO CYTh MPaBUIIA

AJIFOMHMHUECBBIX KOJICL

Jlenna KOJIBII0O MAarHUTHOTO TIOTOKA. Jlenna u popmynupoBars €ro; (CTLIOLIHOTO U € TPOPE3BIO)
Onpenenenne HanpaBJICHUs —IPUMEHATH ITpaBuio Jlenna u npaBuio ¢ MarsuTom (1o puc. 126—
WHAYKIIMOHHOTO TOKa. [IpaBuiio MPaBOM PyKH JJIs ONIPECICHUS HAIIPABICHUS 130 yueOHUKa)
Jlenua WHIYKIIMOHHOI'O TOKa
60/8 JlaGoparopHas JIaboparopHas padota Ne 4 —IIpoBoauTh Kccien0BaTENbCKUI
padora Ne 4 «M3y4enue siBiIeHUA JKCIIEPUMEHT I10 U3YYCHUIO SBJICHUS
ANEKTPOMArHUTHOM UHYKITHI AIIEKTPOMArHUTHOW MHAYKIIHNH;
—AaHaJIM3UPOBATh PE3YJIbTAThl IKCIIEPUMEHTA U
JIeJIaTh BBIBO/IBI,
—paboraTh B IpyIie
61/9 SBnenue du3nyecKkas cCyTh sIBJICHHS —Habnronath v 00BACHATH SIBJICHHE Lemoncmpayuu. § 42
CaMOMHYKIIUU CaMOMHAYKUMH. IHIyKTUBHOCTD. CaMOMHIYKIIUU [IposiBnenue
DHeprus MarHUTHOTO TIOJISt TOKA. CaMOMHJIYKIIUHU TIPU
3aMBIKAHUU M Pa3MBIKAHUU
AIIEKTPUYECKOM 11emu (110
puc. 131, 132 yyeOHuka)
62/10 [Tonyuenue u IlepemMeHHbIii J1eKTPUUECKHI TOK. | —Paccka3piBaTh 00 yCTpOICTBE U MIPUHIIUIIE Jlemoncmpayuu. §43
nepegayda DneKTpoMexaHUUeCKU JIeIICTBUS TeHepaTopa NEPEMEHHOTO TOKa; Tpancdopmarop
IIEPEMEHHOTO MHAYKIIMOHHBIN TeHepaTop (Kak —Ha3bIBaTh COCOOBI YMEHBIICHUS IOTEPh YHUBEPCAIbHBIN
INEKTPUUYECKOTO IIpUMep — TUIPOTeHEePaTop). AIIEKTPO’HEPIUH Iepeiade ee Ha OoblIne
TOKa. ITorepu snepruu B JIDII, cioco6st PacCTOSHUS;
Tpancdopmarop yMeHbIIeHUs notepb. HazHaueHue, —paccKka3blBaTh O HA3HAYEHUH, YCTPOMCTBE U
YCTPONCTBO M MPUHLIUI IEHCTBHS NpUHIMIE AeWCTBUS TpaHc(hopMaTopa U ero
TpaHcpopmaTopa, €ero IpUMEHEHHe | IPUMEHEHUHU
IIpY NIepeade IEKTPOIHEPTUH.
63/11 DIEKTPOMAarHUTHOE | JJIEKTPOMArHUTHOE 1oJIe, ero —Habnroate onbIT 10 U3Ny4YeHuto u npuemy | [Jemoncmpayuu. 3nyuenue | § 44, 45
noJe. UCTOYHUK. Paznnumne mexnay AIIEKTPOMArHUTHBIX BOJIH; U TIpUeM
BUXPEBBIM AJIEKTPUUECKUM U —OMKCHIBATh Pa3INYMsI MEX]y BUXPEBbIM AJIEKTPOMArHUTHBIX BOJIH
ANEKTPOCTATUYECKUM TOJISIMHU. AIIEKTPUYECKUM U JIEKTPOCTATHUECKUM
HOJISIMH
64/12 ONEKTPOMarHuTHbIE | DJIEKTPOMArHUTHBIE BOJIHBI:
BOJIHBI CKOpPOCTb, MONEPEYHOCTD, AJTUHA

BOJIHBI, IPUYMHA BOZHUKHOBEHUS
BoJH. [lomydenune n perucrpanus
AJIEKTPOMAarHUTHBIX BOJIH.




65/13 KonebarensHbIii BricokouacToTHEIE —Habnronath cBOOOTHBIC MIEKTPOMATHUTHBIE | /lemoncmpayuu. § 46
KOHTYp. [lonydyenue | aeKTpoMarHuTHBIE KOJIeOaHUsS U Kosie0aHus B K0y1e0aTeIbHOM KOHTYPE; Perucrpanus cBoOOIHBIX
AIIEKTPOMArHUTHBIX | BOJIHBI — HEOOXOMMBIE CPEICTBA —J1e1aTh BbIBOJIBI; AIIEKTPUUYECKUX KOJIeOaHUI
Kosie0aHuit JUISL OCYIIECTBIICHUS PAIUOCBSI3H. —pemiath 3a1a4u Ha popmyny Tomcona (o puc. 140 yuebHMKA)

Koue0aTenbHblii KOHTYP,
NnoJiy4eHHe 3JIeKTPOMATHUTHBIX
kojedanmnii. ®opmysia Tomcona.

66/14 [TpuHIMTIBI biok-cxema nepenaroniero u —Paccka3bpiBaTh 0 NpUHIUIIAX PAAUOCBA3U U § 47
PaaroCBA3U U IIPUEMHOI'O YCTPOUCTB JUIsl TEJIEBUICHUS;

TEJEeBUICHUS OCYILIECTBIICHUS PaOCBSI3H. —cymaTh A0kiaja «Pa3Butue cpescTB u
AMIUIUTYAHAS. MOAYJISILUS U Croco0oB nepenaun HHPOpPMaIUU Ha JaJIeKUe
JETEKTUPOBAHUE BHICOKOUYACTOTHBIX | PACCTOSHUS C IPEBHUX BPEMEH U JI0 HALITUX
Kose0aHui JTHEI

67/15 OnextpoMarHuTHast | CBET Kak 4acTHBIN ciaydail —Ha3bIBaTh pa3vyHbIC 1AANTA30HBI § 49

pHUpO/Ia CBETa ANEKTPOMArHUTHBIX BOJIH. J{Mana3oH | 9J€KTPOMAarHUTHBIX BOJIH
BUJMMOTO U3JIy4Y€HHUS Ha IIKaje
ANEKTPOMATrHUTHBIX BOJIH. YacTHIIbI
AJEKTPOMAarHUTHOTO U3JIy4YEHUs —
($hoTOHBI (KBAaHTHI)

68/16 [Ipenomnenue ceera. | SABnenue aucnepcun. Paznoxenue —Habmonats paznoxenue 6eJI0ro CBeTa B Jlemoncmpayuu. § 50, 51
dusnueckuil cMpicn | 6enoro cBeta B criekTp. [lonydenue | CoekTp Ipu ero NpoxoxJIeHUH CKBO3b mpusMy | [Ipemomienue cBeToBoro
MoKa3arenst 0enoro cBeTa MyTeM CIO0KEHUs U TI0JTyyeHHue 0e0ro CBeTa MyTeM CIIOKEHHUSI nyya (1o puc. 145
IIPETOMIICHUS. CIIEKTPaJIbHBIX 11BETOB. [[BeTa Teu. CIEKTPAJIbHBIX [IBETOB C MOMOIIBIO JTHH3BI, yueOHuUKa). OMBITHI 110
Hucnepcus ceera. Hasznauenue n ycTpoicTBo —OOBSACHSTH CYTh U JJaBaTh ONpeIeTieHNE pucynkam 149—153
[IBeTa Ten criekTporpada 1 CrieKTpoCKoIa. SBJICHUS AUCIIEPCUU yueOHHKa

69/17 Tunel onTHYeCKux CrnnowHoi 1 TMHeWYaThle CeKTphl, | —HabmonaTe CruIONIHOM U IMHEeHYaThie (§52

CIIEKTPOB
CnekTpaJibHBII
aHaIu3

ycloBuUs UX nostydeHus. CrieKTpel
UCITyCKaHUs U MOTJIOIIEHUS. 3aKOH
Kupxroga. ATOMbI — HCTOYHHUKH
M3JTy4EHUs U MOTJIOIIEHHUS CBETa.

CIIEKTPBI UCITyCKaHUS;

—Ha3bIBaTh YCIOBUS 00pa30BaHUS
CIUIOLIHBIX U JIMHENYATBIX CIIEKTPOB
WCITYCKaHMS;

—CIIymaTh A0Kiax «MeToJ1 CeKTpaIbHOTO
aHaJM3a U ero NPpMMEHEHUE B HAYKE U
TEXHUKE)




70/18

JlabopaTopHas
padora Ne §

JIaGoparopnas padota Ne 5
«HaOmroienne CrutomHoro u
JMHEWYAThIX CIIEKTPOB UCITYCKAHUS

paboTaTh B rpyrmre;

71/19 [Tormomenue u OObsicHEHNE U3ITYYCHHS U —OOBACHATH U3JIYYCHHE U MOTJIONIEHUE CBETa §53
UCIIyCKaHHE CBETa MIOTJIOIIEHUS CBETa aTOMaMHU U aTOMaMH U TPOMCXOXKACHUE TMHEWYAThIX
aTOMaMHU. MIPOUCXOXKACHUS JTMHEHUaThIX CIIEKTPOB Ha OCHOBE nocTynaToB bopa;
[Ipoucxoxnenue CIIEKTPOB Ha OCHOBE IOCTYJIaTOB —paboTath C 3aJaHUsIMU, IPUBEACHHBIMU B
JIuneityaThix bopa. pazaene «Mtoru riaBb»
CIIEKTPOB
72120 [ToBTOpUTENBHO- [ToaroroBka Kk KOHTPOJILHOU paboTe
00001aroNHil YPOK
73/21 KontpoabHas
padora no Teme
«JIEKTPOMATrHUTH
oe 1oJie»
CTPOEHHE ATOMA U ATOMHOI O A/[PA (17 u)
74/1 PannoakTuBHOCTS. CnoHBIN cocTaB paAO0aKTUBHOIO —OmnuceiBaTh onbIThl Pezepdopaa: no § 54
Mopenu aToMOB U3IY4YEHUs, o, B- ¥ Y-4aCTHILIBI. 0OHapYKEHHIO CJI0XKHOI'0 COCTaBa
Monens atoma Tomcona. OnbITb PaAMOAKTUBHOIO U3JIy4EHUS U 110
Pesepdopna no paccestHuo o- UCCIIEIOBAaHUIO C IOMOILBIO PACCESIHUS Ol
yactull. [InanerapHas Mojenb aToMa | YacTHIl CTPOEHUS aTOMa
75/2 PanuoakTuBHBIE [IpeBpatenus saep npu —OOBACHATH CYTh 3aKOHOB COXPaHEHUS (§ 55
IpeBpalCHHs paznoaKTUBHOM MaccoBOT0 YHcia U 3apsia Npu

ATOMHBIX AJCP

pacnajie Ha mpuMepe o-pacraja
panusi. O603HaueHHE SAEp
XUMHUYECKHX JIEMEHTOB. MaccoBoe
U 3apsA0BO€ yHucia. 3aKOH
COXpaHECHHS

MaccoBOT0 YHCa U 3apsijia Ipu
PallMOAKTUBHBIX MPEBPALICHUAX

PaAMOAKTUBHBIX ITPEBPALICHUSAX;
—IPUMEHSATD 3TH 3aKOHBI IIPY 3aIIUCU
YPaBHEHUH SIEPHBIX PEAKIINN




76/3 OxcnepuMeHTalbHbl | HazHaueHue, ycTpolcTBO M MPUHIUI § 56
€ METOBI JercTBuA cuerunka I'eiirepa u
MCCJIEJIOBAHMUS kamepsl Bunibcona.
YacTHUI|
77/4 Jla6opaTopuas JIaGoparopHas pabota Ne 6 —MH 3MepsaTh MOIHOCTH 103bl PAUALIMOHHOTO
padora Ne 6 «M3MepeHne eCTeCTBEHHOTO ¢doHa 103UMeTPOM;
pazuanoHHOro (GoHa J03UMETPOM» | —CPABHUBATH MOJTYYEHHBIN pe3ysbTaT ¢
HauOO0JIBIINUM JOMYCTUMBIM JIJISl YETIOBEKA
3HAa4YeHUEM;
—paboraTh B TpyIIe
78/5 OtkpeiTue IpoTOHa | BpiOuBaHMe o-yacTULIaMU IPOTOHOB | —IIpUMEHATH 3aKOHBI COXPaHEHMSI MaCCOBOTO § 57
U HEUTpOHa u3 saep aroma azota. HaOmronenue | yMcna u 3apsijia JUist 3alUCU YpaBHEHU I
dotorpaduii 00pazoBaBIIHXCS B SIIEPHBIX PEAKITUi
Kamepe BuibcoHa TpekoB yacTull,
y4acTBOBABIIUX B SJIEPHON PEAKIIMH.
OTKpBbITHE U CBOICTBA HEUTPOHA
79/6 CocraB aTOMHOT0 [IpoTOHHO-HENTPOHHAS MOJEINb —OOBACHATH (PU3NYECKUN CMBICI TOHATUM! § 58
anpa. SlnepHsle aapa. duznueckuii cMbIc MaccOBOE€ M 3aps10BOE YUCIIa
CHJIBI MaccoOBOI'0 U 3aps10BOT0 YHCEN.
OcoOeHHOCTH SIIEPHBIX CHJL.
N30Ttoms!
80/7 OHeprus CBS3U. OHeprus cBa3u. BHyTpeHHss —OOBACHATH (PU3NYECKUN CMBICI MTOHATUH! § 59
Hedext macc 9HEPrusl aTOMHBIX S7AEP. SHEPIrus CBs3H, 1e(eKT Macc
B3aumocBsI3p Macchl U SGHEPTHUU.
Hedekt macc.
81/8 S nepHble peakuu Brinenenue wim noryiomnieHne
SHEPI'UH B SIIEPHBIX PEAKIUIX
82/9 Jlenenue syep Monens mporiecca AesIieHus sapa —OmnwuCchIBaTH MPOIIECC JISTICHHS sJIpa aToMa § 60
ypana. Llennas ypaHa. Beinenenue sneprum. ypaHa;
peaxuus VYcnoBus npoTeKkaHus yrnpapiasieMol | —OOBSICHITh (PU3NUECKUI CMBICT TOHATHMN:
nenHoit peakiuu. Kpurnueckas LEeMHas Peaklins, KpUTHUECKasi Macca;
Mmacca. —Ha3bIBaTh YCIOBUS MIPOTEKAHUS
YIIPABJISIEMOM LIETTHOW peaKkuu
83/10 JlaboparopHasi JlaboparopHast pabora Ne 7




padora Ne 7

«3yueHne neneHus sapa aroma
ypana 1o ¢ororpadun TPEKOB»

84/11 SInepHslil peakTop. Hasnauenue, yctpoiicTBo, npuHuun | —Paccka3biBaTh 0 HA3HAYECHUH IEPHOTO § 61
ITpeoGpa3oBanue JeUCTBUS SIEPHOTO peakTopa Ha peaKkTopa Ha MeAJICHHbIX HEUTPOHAX, ero
BHYTPECHHEHN MEJUICHHBIX HEUTPOHAX. YCTPOMCTBE U NIPUHLIUIIE JEHCTBUS;
SHEpPruU aTOMHBIX IIpeoOpa3oBanue sHEpruu sAaep B
anep B ANEKTPUYECKYIO SHEPTUIO.
JIEKTPUUECKYIO
SHEPIHUI0
85/12 AToMHas [IpeumymectBa u HepoctaTku ADC | —Ha3bIBaTh MPEUMYIIIECTBA U HEJOCTATKH § 62
JHEpreTrKa nepes IpyruMy BUJIAMU ADC nepen IpyrumMu BUIaMU JIEKTPOCTAHLIUN
asiekTpocTaHuui. Jluckyccus Ha
TeMy «IKOJOTHYECKHUE MOCIEICTBUS
UCIOJIb30BAHUS TETJIOBBIX, aTOMHBIX
Y TUAPOIIICKTPOCTAHITHIN
86/13 Buonornyeckoe dusnuecKue BeTMINHBIL: —HaspBath (pu3nuecKue BeTMIUHBL: § 63
NeiicTBUE pajvaliuy. | MMOTJIOIIEHHAs 1032 U3JIyYeHMUs, HOTJIOIEHHAs! 103a U3Iy4YeHus1, K03 HUIeHT
KO3 (HHUIIMEHT Ka4ecTBa, KauecTBa, SKBUBAJICHTHAs 71032, TIEPUO/T
SKBHMBAJICHTHAs /103a. BiusHue 1oJlypacrnana;
pallMOAKTUBHBIX U3Ty4YE€HUH Ha —caymarts gokian «HeratuBHoe Bo3neiicTBre
XKUBbIe opranu3Mbl CriocoObl pasnanyy Ha )KUBbIE OPTaHU3MBbI U CTIOCOOBI
3alIUTHI OT pajualuu 3alIUThI OT HEe»
87/14 3aKoH [Tepuon momypacmnana Pemenue 3amay mo 103MMeTpUH, HA 3aKOH
PaJInOaKTUBHOTO PalMOAKTUBHBIX BEIIECTB. [3aKOH palMOaKTUBHOIO pacrnajia
pacnana paZioaKTUBHOIO pacnaja. |
88/15 TepmosinepHas VYcnoBust MPOTEKaHUsI U IPUMEPHI —MHasbBaTh ycnoBus nmpoTeKaHus § 64
peakuus TEPMOSIIEPHBIX PEAKIIUH. TEPMOSIIEPHON pEAKIINH;
Beienenue sHepruy v NepCreKTUBbl | —IIPUBOAUTH MPUMEPHI TEPMOSICPHBIX
€€ UCNoJIb30BaHus. VIcToOuHNKN peaKkmii;
sHepruu CoJiHIA U 3BE3I. —IIPUMEHATh 3HaHUA K PELICHUIO 3a1a4
89/16 KonTpouabnas KontponsHas pabora Ne 5 o teme —TIpPUMEHSATh 3HaHUS K PELIEHUIO 3a1a4
padora Ne 5 «CTpoeHne aToMa U aTOMHOTO Si/pa.

Vcnonb30BaHue SHEPTUH ATOMHBIX
sIep»




90/17

JlabopaTopHas
pa6ora Ne 8

JIaGoparophas pabota Ne 8
«/3yueHne TpeKoB 3apsHKEHHBIX
YaCTHI] 110 TOTOBBIM (OTOrpadusiM»

—OIIEHUBATh MO TpaduKy NeprUo.
MoJIypacmaja MpoyKTOB pacrajia pajoHa;
—TIPEACTABIIATh PE3yJIbTAThl U3MEPEHUH B
BHJIE TaOJIMIL;

CTPOEHHE H 3BOJIFOIHA BCEJIEHHOMH (5 u)

91/1. Cocras, ctpoenne u | CoctaB COJTHEUHOUN CHCTEMBI: —Habmronate cnaiael wim Gororpadun Jlemoncmpayuu. Cnaiiapl § 65
IIPOUCXOXKIECHNE ComnHiie, BOceMb OOJIBIINX TUIAHET HEOECHBIX 0OBEKTOB; wi pororpadun HeOECHBIX
CouHeuHoOI (1ecTh U3 KOTOPHIX UMEIOT —Ha3bIBaTh IPYMIBI 00BEKTOB, BXOASIINUX B 00BEKTOB
CHCTEMBI CITyTHHKH ), TISITh TUTAaHET-KapiuKoB, | COIHEYHYIO CUCTEMY;

acTepOUJIbl, KOMEThI, METECOPHbBIE —TPUBOAUTD MIPUMEPHI U3MEHEHHSI BHJ1A
tena. ®opmupoBanue ConHedHoOU 3BE3/IHOTO Heba B TEUCHHE CYTOK
CHCTEMBI.

92/2. Bonpiive nnaners 3emJIsl ¥ TUIaHEThbl 36MHOM TPYIIIIBI. —CpaBHUBATh IJIAHETHI 36MHOM TPYIIIBL; Lemoncmpayuu. § 66
ConneuHoi OOLIHOCTD XapaKTEPUCTHK IJIAaHET MJIAHETHI-TUTAHTHI; doTorpaduu uiu cransl
CHCTEMBI 3eMHOM Tpymmbl. [TaHeThI-TUTaHThL. | —aHATU3UPOBaTh (PoTOrpadmu UK CITal bl 3eMiIH, TUTaHET 36MHOM

CHnyTHHMKY ¥ KOJIbIIA TJIAaHET- MJIaHET TPYMIbI U IJIAHET-TUTAHTOB
THTaHTOB.

93/3. Mansle Tena Mansie Tena CoTHEYHON CUCTEMBI: —OnucsiBaTh GoTorpaduu MajibIx Tel Lemoncmpayuu. § 67
ConneuHoit acTepOn/Ibl, KOMETBI, METEOPHBIE ConHeyHoM cucTemsl dororpapuu KOMeT,

CHCTEMBI tena. OOpa3oBaHUE XBOCTOB KOMET. acTepouI0B
Pagnant. Mereoput. bomu.

94/4. Crpoenue, ComH1ie ¥ 3BE3/IbI: CIIOUCTAs —OO0BICHATH (PU3UIECKHE TTPOIIECCHI, Jlemoncmpayuu. § 68
U3JIy4YeHUe U (30HHAas1) CTPYKTYypa, MarHUTHOE npoucxosimue B Heapax CoaHIA U 3BE3]; doTorpadun COTHEUHBIX
sommorus Conana u | mose. Mcrounnk sHeprun CONHIA B | —HA3bIBaTh MPUYMHBI 00Pa30BaHUs IISTEH HA | MIATEH, COTHEYHOW KOPOHBI
3Be3 3BE3J1 — TEIUIO, BBIAEISIEMOE IIPH Counnue;

MIPOTEKAaHNU B UX HEAPax —aHanu3upoBarth potorpaduu corHeUHON
TepMOsiIepHbIX peakuuii. Ctaguu KOPOHBI 1 00pa30BaHuil B HEl
sposrronnu CoJHIa.
95/5. Ctpoenue u lanaktuku. Meraranaktuka. Tpu —OnuceIBaTh TPU MOJIENIN HECTAIIMOHAPHOU Jlemoncmpayuu. § 69

IBOJIOLIAA
Bcenennoit

BO3MOKHBIE MOJIEIIN
HecTallMOHapHOW Beenennoi,
npeioxkeHHbie A. A. @puaMaHoM.

Bcenennoit, npennoxxennsie @puaMaHoM;
—OOBSICHSTH, B YEM MPOSIBIISIETCS HE
CTallMOHAPHOCTh BeeneHHoi;

doTtorpaduu UK craanbl
rajlakTUK




DKCIepUMEHTAIBHOE
MOATBEPKIeHHE Xa00I0M
pacuupenus: Beenennoit. 3akon
Xabbna.

CamocrosrenbHas padota Ne 4 (1o
Matepuany § 65—68).

—3amuchIBaTh 3aKOH Xab0a

96-102

IToBTOpEeHUE

[ToBTrOpenue u o6o0IIEHNE

—JIeMOHCTpUpPOBATh MIPE3CHTALUH,
y4acTBOBATh B OOCYKICHUH MPE3EHTAIHII;

—pa6OTaTB C 3aJlaHUAMU, IIPUBCICHHBIMU B

pas3aciic «HUTOoTH TI1aBEI»

KaﬂeHnapHO-TeMaanecxoe INIAHUPOBAHHUE

1 | Marepuanbshas Touka. CucteMa oTcyeTa 1 y4.H.
2 | [lepememienne 1 yy.H.
3 | Onpenenenre KOOPAMHATHI ABUKYILETOCS Tella 1 y4.H.
4 | Ilepemenienue npu npsiMOJIMHEHHOM PAaBHOMEPHOM JIBUYKEHUH 2 YU.H.
5 | peuieHue 3aaa4 2 YY.H.
6 | [IpssMonnHeTHOE paBHOYCKOPEHHOE JBHKEHUE. Y CKOPEHHE 2 YU.H.
7 | CkopoCTh MPSIMOJMHEHHOTO PAaBHOYCKOPEHHOTO ABMkeHus. [ paduk ckopoctu 3 yu.H
8 | Ilepememienre npu NpsSIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKEHUU 3 yu.H
9 | [lepemenienue Tena npu NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBHYKEHUH 0€3 HadalbHOM CKOPOCTH 3 yu.H
10 | JlJabopaTopnas padora Ne 1 «MccenenoBanue paBHOYCKOPEHHOIO IBHIKEHHUS 0€3 HAYaIbHOM CKOPOCTHY | 4 yy.h.
11 | Pemienue 3amau 4 yy.H.
12 | OTHOCUTENBHOCTD IBUKEHUS 4 yy.H.
13 | Pemenue 3amaqa 5 y4.H.
14 | Kontponbnas pabora Nel 5 Y4.H.
15 | MHrepuumaneHbie cucteMbl orcuera. [lepsbiil 3akoH HeroToHa 5 YU.H.
16 | Bropoii 3akon HeroToHa 6 YU.H.
17 | Pemenne 3amaq 6 YY.H.
18 | Tpernii 3axkon HeroToHa 6 yY.H.
19 | CBoOogHOE TIaJICHHE TEI 7 Y4.H.




JIBr>keHue Tena, OpoIIeHHOro BepTUKaIbHO BBepX. HeBecomocTh

20 7 Y4.H.
21 | JlaGoparopnas pabota Ne 2 «/3MepeHre yCKOpEeHUs CBOOOTHOTO TAICHHS 7 Y4.H.
22 | 3aKOH BCEMUPHOTO TATOTECHUS 8 YU.H.
23 | Yckopenue cBOOOIHOTO MaieHus Ha 3eMJIe U JPYTuX HEOSCHBIX Tellax 8 yu.H.
24 | Pemenue 3amau 8 YU.H.
[IpsamonnHeiHOE U KpUBOJIMHEHHOE JBHKEHUE. JIBU)KEHHE Tena MO0 OKPYKHOCTH C MOCTOSIHHOM O
25 | MOIYJIFO CKOPOCTBIO 9 yu.H.
26 | Pemenue 3agau 9 y4.H
27 | UckyccTBeHHble ciyTHUKH 3eMiid. [ lepBas kocMuueckasi CKOpoCThb 9 yu.H.
28 | Cuna ynpyroctu. 3akoH ['yka 10 yy4.H.
29 | Cuna tpenus 10 y4.H.
30 | JBukeHue Teina moj ASHCTBUEM HECKOJIBKUX CHJI 10 yu.H.
31 | Umnynec Tena. 3akOH COXpaHEHUs UMITYJIbCa 11 y4.H.
32 | Pemenue 3anau 11 yu.H.
33 | PeakTtuBHOE JiBUKeHUE. PakeTnl 11 y4.H.
34 | Pabora cuibl 12 yu.H.
35 | Pabora cuiibl TsKecTH U cuiibl yipyroctu. [loTeHnnanbHas SHeprus. 12 y4.H.
36 | Teopema 00 U3BMEHEHUU KUHETUYECKOU SHEPTUU 12 y4.H.
37 | BbIBOZI 3aKkOHA COXpaHEHHUSI MEXaHUYECKOM SHEPTUr 13 yy4.H.
38 | KonTtponbnas padota Ne 2 13 y4.H.
Koneb6arensHoe nmkenne. CBoOOAHBIE KOJIeOaHus. BeTnunHbl, XapakTepu3yroIre KoiedaTeabpHoe
39 | ABUXKCHHE 13 yy.H.
40 | Marematuueckuii MasiTHUK. 1Ipy>KMHHBIN MasgTHUK. 14 yu.H.
Jlabopartopnast pa6ota Ne 3 «MccnenoBanue 3aBUCUMOCTH MEPUOJIA U YaCTOTHI CBOOOHBIX KOJIEOaHUIA
41 | MasATHHKA OT JUIMHBI €10 HUTH 14 yu.H.
42 | l'apmonnueckue konedaHus 14 yy.H.
43 | 3aryxaromue konebanus. BeiHyXIeHHBIE KOTeOaHusI. 15 yu.H.
44 | Pesonanc 15 yu.H.
45 | Pemrenue 3agau 15 yy4.H.
46 | Pacripoctpanenue konebanuii B cpene. Bonnsl. J[nmuHa BomHbL. CKOPOCTH PaclipoCTPaHEHUS BOJH. 16 yu.H.
47 | UcTtounuku 3ByKa. 3BYyKOBBIE KOJIeOaHMsI 16 yu.H.
48 | Beicota, [TemMOp] 1 TPOMKOCTB 3ByKa 16 yu4.H.




49 | Pacmipoctpanenue 3Byka. 3ByKOBBIE BOJHBI 17 yu.H.
50 | OTpaxenue 3ByKa. 3BYKOBOUW pPE30HAHC 17 y4.H.
51 | Pemienue 3anau 17 y4.H.
52 | KonTponbras paborta Ne 3 18 yu.H.
53 | MarauTtHoe 1oie. 18 yu.H.
54 | HammpaBnenue Toka U HarpaBieHUE JIMHUN €r0 MarHUTHOTO TTOJIS 18 yu.H.
55 | OOHapyXeHHe MAarHUTHOT'O TTOJIS TI0 €ro JISHCTBHIO Ha dJIEKTpUUecKuil Tok. [IpaBuiio JieBoi pyku - 19 yy4.H.
56 | Pemenue 3amau 19 yy4.H.
57 | MHaykuus MarHuTHOro noJisl. MarHUTHBIN MOTOK 19 yy4.H.
58 | SIBreHue >MeKTPOMAarHUTHONW UHAYKLIUN 20 yu.H.
59 | HanpaBnenue nuaykiuonHoro toka. [Ipasuio Jlenua 20 yu.H.
60 | JTabopaTopHas padora Ne 4 «/3ydeHue SIBICHUS JIEKTPOMATHUTHOW WHIYKIIUW)Y 20 yu.H.
61 | SIBneHNEe caMOMHAYKLIUN 21 yu.H.
62 | [lonmyuenue u nepenaya nepeMeHHOro EKTprudeckoro Toka. Tpanchopmarop 21 yu4.H.
63 | DJIEKTPOMarHuTHOE TOJIE. 21 yu.H.
64 | DIEeKTpOMarHUTHBIC BOJHBI 22 yu.H.
65 | KonebatenbHblil koHTYp. [lonydeHne 31eKTpOMarHUTHBIX KoseOaHuit 22 yy4.H.
66 | [IpHHINTIBI paHOCBS3H U TEICBHUICHUS 22 yu4.H.
67 | DIeKTpOMarHuTHAS IPUPOJIA CBETA 23 yu.H.
68 | [Ipenomnenue ceera. Gu3ndeckuii CMbICH MOKazarens npenomienus. Jlucnepcus ceeta. L{Bera Ten 23 yu.H.
69 | Tumbl ontuyeckux crekTpoB. CrieKTpaIbHBINA aHAIN3. 23 yu.H.
70 | JlTabopaTopHas padota Ne5 «Hal:mro1eHre CIIONIHOTO U JIMHEHYAThIX CIIEKTPOB UCITYCKAHUS» 24 yy.H.
71 | llornomnienue u ucnyckanue cBeta aromamu. [IporcxoxaeHne TUHEHYaThIX CIIEKTPOB. 24 yu.H.
72 | lloBTOpUTETHHO-0000IAIONITNIT YPOK 24 yu4.H.
73 | Konrponbnas padota No4 25 yu.H.
74 | PagnoaktuBHOCTE. MOJE€TM aTOMOB 25 y4.H.
75 | PaaroakTuBHbIE MpeBpaIleHus aTOMHBIX SIEp 25 yu.H.
76 | DKcriepuMeHTATbHBIC METO bl HCCIICIOBAHUS YaCTHIT 26 yu.H.
77 | JlJabopaTopHas pabota Ne 6 «/3MepeHne ecTeCTBEHHOTO PaIuallMOHHOTO (hOHA JO3UMETPOM) 26 y4.H.
78 | OTKpBITHE TPOTOHA ¥ HEUTPOHA 26 yu.H.
79 | CoctaB aTromMHOTrO siapa. SIepHbIE CHIIBI. 27 y4.H.
80 | Dueprus cBs3u. edexT macc 27 yu.H.




81 | AnepHble peakuuu 27 Y4.H.
82 | Henenue snep ypana. Llennas peakuus 28 yu.H.
83 | JITaboparopnas pabora Ne 7 «3yuenue neneHus sapa aroma ypana o ¢potorpaduu TPEKOBY» 28 yU.H.
84 | Anepusrit peakrop. [IpeoOpa3oBanre BHYTPEHHEH SHEPTUN ATOMHBIX SIJIEP B MIEKTPUICCKYIO SHEPTHUIO 28 yU.H.
85 | ATOMHas SHEpPreThKa 29 yY4.H.
86 | buonornyeckoe nericTBue pagualum. 29 yY4.H.
87 | 3aKOH pa0aKTUBHOIO pacmaaa 29 yu.H.
88 | TepmosinepHas peakuus. 30 yu.H.
89 | KonTponbnas pabora Ne 5 30 yu.H.
90 | JlabopartopHas pabora Ne 8. 30 yu.H.
91 | CocraB, crpoenue u nmpoucxoxaecHue ComTHEUHONU CUCTEMBI 31 yu.H.
92 | bonbmue mnanersl COTHEYHOM CHCTEMBI 31 yu4.H.
93 | Masnsie Tena CoTHEYHOM CUCTEMBI 31 yu4.H.
94 | Ctpoenue, uznyudenue u 3Bontouus CojiHLa U 3BE3]T 32 yy4.H.
95 | Ctpoenue u »Bosonus Beenennoi 32 yu.H.
06 | [ToBTOpeHne. MexaHnueckoe JBUIKEHHUE. 32 yu.H.
97 | lloBropenue. Cuibl mpuposl. 3akoHbl HeroTOHA. 33 yu.H.
08 | [ToBropenue. Mtpoenue BemiectBa.KonuuecTBo TeroTel. BHyTpeHHSS SHEPTHS. 33 yu.H.
99 | [ToBTropenue. 3akon Oma. Pacuer anekTpudecKkux memnei. 33 yu.H.
100 | IloBTOpeHue. 3aKkOHCOXpaHEHUsI UMITYJIbCA. 3AKOH COXPAaHEHHUS SHEPTHH. 34 yu.H.
101 | IloBTOpeHue. 3aKoH OTpakeHUsl U peoMIIeHUs cBeTa. JIMH3bI. 34 yu.H.
102 | IloBTOopenue. Mexanuueckue KoiaeOaHus U BOJIHEI. 34 yy.H.




